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PREFACE. 



A BBiEF introduction only is needed for this little work, 
since it lays no claim to any high, literary pretensions. We 
have endeavouredy in dear and simple language, to go 
through the practical details of a handicraft on which, we 
belieye, no handbook has yet been published. Erag- 
mentary allusions to various methods, occasional receipts 
or wrinkles which are useful to a gas-fitter, have appeared 
in trade and general journals from time to time, but there 
has, no doubt, been felt by many a need of a practical 
treatise dealing in a consecutiYe form with the operations 
of gas-fitting. 

'Diere is little fear that the work of the gas-fitter wiU, in 
our generation, as some would have us think, pass out 
of ordinary requirements, for gas as a household illumi- 
nant still holds its own, more firmly rooted in fayour than 
before, since the eccentricities of household electric lighting 
have come to be known. The gas-fitter is in as great request 
to-day as at any time since the introduction of this cheap, 
convenient, and pre-eminently comfortable light. There 
is even more occasion now for the display of intelligence 
and skill than at any other period in its history; for 
new methods are day by day invented and developed with 
which the gas-fitter must be familiar ; but he must also 
ding somewhat closely to the traditions of his craft, for 
many of these novelties are but for a moment, while his 
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VI PREPACB. 

skill, often learned by slow and painful steps, is some- 
thing that remains in his possession always. 

It may truly be said that scarcely any handicraft has 
stood in greater need of a handbook, since the methods 
and details are many and yaried, and those old hands 
whose experience has taught them much of their trade 
are most reticent in imparting their knowledge to a 
beginner. It is hoped, however, that throughout these 
pages many a hint may be gathered to supplement the 
observation even of journeymen long accustomed to the 
trade, as the information has been gathered from many 
sources, and the methods and appliances recommended 
tested by actual experience. 



ADVEETISEMENT TO SECOND EDITION. 

The present is substantially a reprint of the Eirst edition; 
but a Supplementary Chapter has been added, giving a 
brief account of recent improvements in Burners and of the 
new Incandescent systems, as also of Penny-in-the-slot 
Meters, and other modern developments of Gas-lighting. 
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CHAPTEE I. 
SERVICE LAYING. 



Advantages and Disadvanfages of Iron and Lead Seryices^Servicc 
Lapog in '^ Made Ground" — Use of the Cutting Punch and 
Dnll—Metbod of Working—Use of the Oompassei — Gutting the 
Hole— Soundness of Joints— Situation of Service — Bending — 
T-pieces— Bladders— Stop*— " Luting "—Leading— Closing up. 

In service laying, whicli is really at the beginning of our 
subject, we may mention that, as a general rule, there are 
two systems in ordinary use, namely, iron and lead services, 
and it is almost superfluous to remark that, under certain 
circumstances, each has its advantages and disadvantages, 
its advocates and its detractors. 80 prevalent is the prac- 
tice of laying iron services, these being adopted by all the 
leading gas companies of England, that it may be thought 
that the description of lead services, which are chiefly in 
use on the Continent, might be superfluous. Cases may, 
however, arise where a knowledge of the methods used in 
laying both systems is useful; wo therefore give par- 
ticulars of service laying in both iron and lead. Under 
other circumstances, as for instance, where the^Ripes are 
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^ GAS FITTING. 

laid in "made ground," the lead service is the better; 
but in places where dampness prevails, or where, by means 
of chemical influences, corrosion may be set up, then 
undoubtedly the iron piping is the best, owing to its non- 
liability to decay. Iron services, it is almost needless to 
remark, last much longer than their softer and more 
pliable rivals, while under some favourable situations they 
have been known to exist in good condition for a very 
long period. Much, of course, depends upon the situa- 
tion, description of ground, &c., and also a great deal upon 
the protection given to the pipes. Thus, where the ground 
is made, the lead service, supposing it is properly pro- 
tected so as to resist atmospheric and other influences, 
is undoubtedly the best; but in the laying down of 
services so much is regulated by local circumstances that 
it is impossible to give here hard and fast rules. We 
shall have to return to this subject of iron versm lead 
piping later on in our volume, as, for instance, when 
giving instructions for overcoming the difficulties incidental 
to the connecting of meters with lead services : we shall, 
therefore now, for the sake of brevity, deal only with the 
laying of the iron system. 

Assuming the main to be uncovered, the necessary 
ground got out, and the required hole in the wall made by 
the gas-fitter or service-layer (in some places, we may 
mention, the gas companies do not lay their own services, 
but have the work contracted for by outsiders), as the case 
may be, the first thing to be done is to cut the hole 
required for the service pipe, which can be effected in 
either of two ways : by means of the cutting-punch or by 
drilling. The former is by far the quicker method, but its 
drawback is that it leaves a rough and ragged hole, and 
consequently the tap which is afterwards used will not cut 
a imiform thread. Although we do not recommend the 
use of the cutting-punch, still we shall give the method 
for making holes by its means. Thus, the fitter or other 
operative first dots his pipe — in this case kon — with the 
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Fig.l, 




Fig. 2. 



centre-puncli (Fig. 1), and then, by means of a pair of 
compasses, strikes a line of the exact diameter of the hole 
which he is desirous of making, having previously chalkei 
the pipe in order to make the hole show up distinctly. 
Here it may be remarked that many service-layers, owinf 
to extensive practice, dispense with the compasses for 
striking the line, but it is always advisable to employ 
them, and for amateurs especially we commend their use. 
The operator then 
dots the line 
round at inter- 
vals of about i 
of an inch, as 
shown in Fig. 2, 
so that in case the 
line gets at all 
obscured, there is 
still a guide left 
by which to work. 
The hole made by 
the punch should 
always be just a 
trifle smaller than 
intended for tap- 
ping, owing to 
its having, before 
this operation, to 
be cleaned out by 
a rimer. The 
cutting-punch is made round-nosed, and an illustration of 
it is given at Fig. 3. The cutting of the hole in the pip^r 
having been effected with the before-mentioned tool, the 
orifice must be well rimered out with a six-square rimer 
and key, similar to those illustrated in Figs. 4 and 5. 
The rimer is a very easily constructed tool, and must be 
well tempered, and though the job is negotiable by an 
intelligent and handy amateur, still it is pref OTable to have 
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4 GAS FITTING. 

the articles made by a first-class tool manufacturer, bear- 
ing which in mind, we shall not give a leng^y description 
of the apparatus. "When the hole has been rimered out, 
which should only be done so far as to just permit of the 
point of the tap entering, tap it down until a fuU and 
perfect thread is obtained, but care must be exercised in 
order to prevent it becoming too large. The service-layer 
or fitter should never, imder any circumstances, allow a bad 
thread to be put in a service pipe for a main, as above 
all things the joint should be made quite sound in all 
respects. 

As may readily be imagined, these lines have not been 
penned in the interest of the gas companies, but we must 
fain confess that more accidents have arisen through the 
inefficient laying of service pipes than from any other 
cause in which gas has been a factor. 

To proceed, however, with the work in hand: the 
operative, after tapping the outlet-hole, must get the 
length as accurately as possible, leaving about 4 inches of 
the service pipe through the wall. 

Here we must, with the reader's permission, make a 
slight digression, to remind the gas-fitter especially that 
imder no circimistances whatever must a service be taken 
anywhere else than into a cellar of a house, and care 
must also be exercised that the pipe is not laid level, 
but that it should have either a fall to the main or the 
meter. Of course instances will at times occur where it 
is impossible to procure for the service a direct fall to 
either the main or the meter, and in these cases the fall 
must be given below the meter, and a syphon then put in, 
the method of doing which will be treated of at length 
when we explain the modes of meter fixing. Presuming, 
however, that the novice has got the length of service 
accurately, a bend must now be screwed into a hole in the 
main, of course previously stopping the end with a little 
tow to x^revent the unavoidable escape of gas from the 
main, which should then be connected by means of a length 

Digitized by VjOOQ IC 



SERVICE LAYING. 



of pipe with a cap on the end of the service to the spot 
where the meter is to be placed, thus : — 




r 



Fig. 6. 



c 

Fig. 7. 



Should the service fall to the main, it will be necessary 
to have an open bend ; but if it faUs to the meter a close 
bend will be required, as illus- 
trated in Figs. 6 and 7 ; but in 
case the bend should not answer 
exactly to the layer's require- 
ments, it can be very easily 
altered so as to make either a 
close or an open bend, by being heated in a fire, care of 
course being taken in bending not to close or draw the 
pipe. In bending iron pipe the best way is to mark it 
with chalk where it is desired to make the bend, and then 
heat it to a fair red heat for a distance of about 2 inches 
on each side of the chalk mark, where the fire will not 
remove it ; the pipe must then be cooled with water, 
about 1 inch on each side of the chalk mark being 
left red hot. Then take the piping and screw it lightly 
— caution must be exercised in this — lengthwise in a 
vice, so as to prevent the pipe rinking, and then, with 
the help of an attendant — a boy or labourer will do — a 
capital bend can be made of any pipes which do not exceed 
1 inch ; for larger than these other measures will have to 
be taken. The operator must be particular that he has 
the throw of his bend correctly, either to rise or fall, when 
he must proceed to connect up, not forgetting to thoroughly 

I all the 



whitelead every socket and joint, so as to 
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junctions thoroughly air-tight. In some of our larger 
towns the wise measure is taken of protecting all service 

pipes with coffin- wood, as 
illustrated at Figs. 8 and 



D 



9. Certainly this pre- 
^''•®- ^.9. caution should invariably 

be taken where lead services are employed. 

At times, when laying down service pipes, it becomes 
necessary to cut the main and fix in a T-piece. Although 
this portion of the work is, in reality, included in the 
duties of the main-layer, still it very often has to be done 
by the ordinary service-layer or fitter, and bearing this fact 
in mind, and also that the ordinary workman has often to 
perform the most unlikely of tasks, it will, we think, be 
quite as well if we give the method of doing the job. In 
all large towns it is usual for this work to be done with the 
gas on ; and seeing that gas is very often required during 
the day in this very changeable climate of ours, especially 
during the winter months, and nearly all the year round 
for certain manufacturing businesses — such, for example, 
as printers, jewellers, hatters, and bookbinders, it will, in 
consequence, be necessary to keep a supply of gas on, 
while the main is cut and the service inserted. In such 
circumstances as these, it is customary to bladder the main. 
To give an instance, we wiU assume that the main is a 4- 
inch one, and that the service is needed for the supply of 
frpm 200 to 350 lights, when a service of not less than 3 
inches wiU be necessary. In the first instance the work- 
man must procure the T-piece, then a couple of bladders 
fitted with f -inch cocks, and securely tied at the neck as 
illustrated at Fig. 12, a brass nipple being screwed on at 
the end of each, while a little taper union, illustrated at 
Fig. 13, must also be provided. These unions are con- 
structed with a flange in the centre, and when secured 
with 1-inch, f-inch, or J-inch pipe, according to require- 
ments, must have a piece of ordinary lead piping, about 
6 feet in length, fitted with unions, soldered on at each 
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end as shown at Fig. 14. The workman must then take 
his T-piece (Fig. 10), and mark out with a piece of chalk 
the length of the piece which it is intended to cut off the 
main, say about 3 inches longer than the T-piece ; then, 
at a distance of about 2 feet from each end of the main it 
is intended to cut, drill and tap two holes, afterwards 
stopping them with a form of plug similar to that shown at 
Fig. 15. 

Next drill a couple of i-inch holes about 7 or 8 inches 
nearer to the cutting lines, then tap them, and then roll 
up the two bladders as tightly as possible, afterwards in- 




[Tig. 10. 



Fig. 11. 



* n 



Fig. 12, 



Fig. 13. 



Fig. 14. 




Fig. 16. 

eertingthem in the before-mentioned i -inch holes, and then 
inflate them, as depicted at Fig. 16. The operator must 
next blow in the tap, which effected, it should be turned 
off to prevent the air escaping. 4- gas-light stop muft 
then be made at both ends of the pipe ; then two brass 
nipples should be screwed into the 1-inch holes, and the 
lead connection, as shown at Fig. 14, screwed on to the 
nipples. 

This being satisfactorily accomplished there will then 
be a sufficient supply of gas to answer all ordinary 
demands, and the piece of main can then be cut without 
the slightest danger to the workman, or with the least 
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escape of gas. The complete operation is illustrated at 
Fig. 17. 

The piece required for the purpose of laying the service 
will now need to be cut from the main, the round-nosed 
punch previously referred to being called in to effect this. 
To work, the workman cuts as deep a groove all round as 
he possibly can, when a few light blows from a sledge 
hammer on the part to be detached will usually effect the 
purpose without causing any damage to the remaining 
portion of the main. This being accomplished, the socket, 
as shown at Fig. 11, must be placed on one end of the 
main, sliding it back in order to get the T-piece in, after- 
wards sliding the socket back so that it covers the T-piece 




Fig. 17. 




Tig. 18. 



and the main an equal distance on each side of the main, 
the T-piece being as shown at Fig. 18. The next opera- 
tion is the making-up of the joints with yam, when about 
1 i inches of each end of the socket must be left to enable 
the melted lead to be poured in, the workman, of course, 
first putting a ** luling" of clay round the pipe in order to 
confine the molten lead to the joint, while it also serves in 
a measure to protect the workman. The leading being 
done, each of the joints must be well caulked, with tools 
similar to those depicted at Fig. 19. It is almost super- 
fluous to remark that an unlimited number of joints can 
be made from T-pieces in the manner described, so long as 
the bladders are retained. 
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In accordance with our promise, we give here the method 
of drilling mains for service laying, in contradistinction to 
that of punch-cutting as noted above. In this the drill 
clutch, illustrated at Fig. 20, is the principal tool employed, 
having fixed which in position, drill with the ratchet brace, 
afterwards tapping the hole as before described. This 
system, though involving a little longer time, is by far the 
better method of cutting, the hole being clearly cut and 
easily tapped. 

In the laying of leaden services the modm operandi differs 
but very slightly from that needed for iron pipes: the 
drilling of the hole and the fall to and from the main being 




Kg. 20. 



Fig. 21. 



Kg. 22. 



precisely similar with both metals. Thus, the holes hav- 
ing been drilled and tapped, a nipple is screwed on and 
plugged with yam to prevent the gas escaping ; then a 
brass bend, fitted with a union (Fig. 21) and turned at 
one end, is soldered into the strong lead service to be 
employed, when the laying, so far as the outside work is 
concerned, is complete. 

The house or meter end of the service must now be 
dosed up, when the nipple, being well whiteleaded, must 
be screwed up, and then cased in coffin-wood. In some 
places — usually large towns — V-shaped coffin- wood — illus- 
trated at Fig. 22 — is employed, a mixture of tor, pitch, and 
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sawdust being poured into the space between the wood and 
the pipe, in order to thoroughly cover the latter, thus 
forming a thoroughly efficient protection for both iron or 
lead pipes. The only drawback to this is, that it is exceed- 
ingly difficult to take up a service so laid, consequently, if 
it requires repairing it is a task involving some labour and 
time. Its great advantage is, however, that a service so 
protected seldom requires repairing, and when once laid, 
will last an almost indefinite time. 
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CHAPTER n. 

IRON SERVICE PIPING. 

Best Time for Laying— Bridge Wood and Splines— Method of Work- 
ing — ^Testing Meter — Bemedying Defects — Making Connections 
— Gas Stoves — Gas Stove Burners. 

The preceding chapter has treated of the laying of a 
service with iron piping ; in the present we intend treating 
of the running of a house with ordinary iron piping, 
which, it is almost needless to remark, is, like all other 
gas fitting, best done when the building is in a skeleton 
or carcase condition. 

We must here remark that whether the house is in a 
skeleton or a finished condition, it is a sine qud non that the 
iron piping must be let into the wall, and then covered 
over with plaster. In proceeding to fit up the house for 
gas, first mark on the walls and ceilings the various places 
for the brackets and. pendants ; and should the building be 
plastered and boarded, these must be cut away where it is 
intended the pipes shall run, the same method being 
followed for the laying of composition pipe, getting the 
run as straight as can be, so as to have as few bends and 
sets as possible. This done, plug the walls for the 
brackets with square plugs — these being an absolute 
necessity — and fit in the bridge wood for the chandeliers, 
using splines as previously recommended. Next fix the 
meter in the cellar of the house, and run the iron piping 
to within about a foot or a foot and a hali^of the meter 
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outlet; next connect with composition or lead piping 
and fit on the caps and liner. Then screw a bend on to 
the end of the pipe which is the farthest from the meter, 
and now carry the pipe through the first-floor room to the 
second floor, working beneath the boards. This accom- 
plished, screw a T-piece on — previously whiteleading the 
screw joints— so that it comes very nearly flush or level 

with the top of the joist 
— about a couple of 
inches below the level 
of the boards will gene- 
rally be found ample. 
When this is done it 
allows of a fall from 
the branch and the 
main pipe, which will 
be found quite sufficient 
in houses where iron 
piping is employed. 
Now strike off &om 
the left for the supply 
needed for the first floor 
and the back bedrooms ; 
after which strike off 
from the right, carrying 
the piping over the joist 
and behind the skirting 
board, of course, with a 
bend, so as to supply the 
brackets in the second and third-floor rooms. If it can at 
all be in any way avoided do not use elbows, as they very 
much impede the regular and proper flow of the gas. This 
done, next run the piping up the wall for a distance of 
about 5^- feet, when screw on a diminishing T-piece. 
Now presuming that the main supply is to be ^-inoh, the 
T-piece should then be i^ by f centre. From this T-piece 

lake the supply which is required for the biacket, after- 
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wards carrying the pipe up the wall and through the 
ceiling into the upper apartment, for whatever lights may 
be there needed, as depicted at Fig. 23, which gives a very 
clear view of the method of procedure to be followed. 
When the workman is running the piping to the bracket, 
the pipe, if so desired, can always be diminished in size. 
The pipe having been run up the walls for the brackets in 
the first and second-floor rooms, the fitter must strike 
for the pendants which may be required for the front 
lower rooms and the back rooms — say, a back dining-room, 
for instance, as shown at Fig. 24. In some instances, 
bedrooms are provided with two brackets, one being 




•Pig. 24. 

placed on each side of the mantel-board. When such is 
the case, a diminishing T-piece must be fitted in some- 
where, and the piping then run from that to the first 
bracket, and thence to the second, as illustrated at Fig. 25. 

In cases where iron piping is run from a y-piece, bend 
or elbow along the joists, and not in or over them, as 
previously directed they should usually be, and likewise 
be particidar to put the T-piece in close to the joist, in 
order that the pipe may be hooked dose into this, and thus 
be afforded a stable support. ; 

Presuming the pipe to have now been run to each joist, 
and the back knees screwed on to the desired length, the 



14 



GAS FITTING. 



operator must next proceed to make up tlie yarious fittings 
and renew all damaged plaster, making it good every- 
where where the wooden plugs and iron pipes have been 
let into the walls, by means of plaster of Paris. As this 
plaster at times sets very — in fact, almost too— quickly, it 
is always advisable to mix a small quantity of mortar with 
it, to make it work better. 

Should it happen that the house is tenanted, the whole 
of the fittings can be tested by means of the meter test 

given elsewhere. Should 
^e house be in a skeleton 
condition, then proceed to 
cap up all open pipes, and 
test the meter as directed 
farther on in this work, 
when, should there be 
any escape of gas, it can 
be easily remedied, and 
much better than when 
the building is finished 
and occupied. Should no escape be detected, the caps can 
be left on imtil the plastering, papering, &c., has been 
finished, when they can be removed to make way for the 
final fittings. 

When making the connection for a chandelier to the iron 
pipe, instead of employiag a brass head from the long 
screw which projects above the bridge wood beneath the 
flooring, it is better to use a straight coupling fitted with 
male and female screws (otherwise, convex and concave) 
for the union, and make the bend from the iron 
pipe as represented at Fig. 26. When cutting 
screws on iron piping with stocks and dies, the 
workman must always take great care to have the 
thread perfectly straight ; pipes are very often 
threaded imequally or lopsided ; especially is this ike case 
when the dies are not cut well in themselves, by the 
dies being tightened up at the same point each time they 




Fig. 26. 



Fig. 26. 
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are run up and down. This should be avoided by the 
fitter. 

All being joined up beneath the flooring the boards can 
be replaced, a piece being previously cut out over each of 
the chandelier connections and fastened down with screws, 
in order that, in case of an escape of gas, the fittings can 
be readily got at and the repairs effected,' or for the dis- 
connection in the event of the chandelier being taken 
down — as for instance, when giving up the house. 

Before closing this chapter, and while on the subject of 
fitting up with iron pipe, we will supplement the informa- 
tion given in the preceding chapter with a slight digression 
upon gas stoves, taMng for our present purpose a large- 
sized gas stove, suitable for cooking for a moderately sized 
establishment, which is, of course, to be devoted to cooking 
purposes only. 

Supposing this stove to have been fixed in the position 
which it is to permanently occupy, run the iron supply pipe 
to within a foot and a half, or a couple of feet of the inlet 
imion of the stove, after which screw a cock and union on, 
this being fitted in such a position that if it is desired at any 
future time to remove the stove, this cock will not project 
or be at all in the way. This done, 
connect up with either iron bends, >^^^< 
&c., or copper tubing, as illustrated 
at Fig. 27. Do not use either lead 
or composition pipe for the connec- 
tions of a gas stove. Should the 






operator decide to connect up with ^^- ^^• 

copper tubing, it is always better to make a template with 
a piece of leaden tubing, of the exact shape it is desired 
the copper piece should be, and then gradually to bend 
this latter to it. This will save both time and trouble 
besides preventing mistakes which would be almost sure to 
arise if the bend required were at all an awkward one. 

With care and attention anyone following out the above 
instructions will have but little difficulty in fitticg up a gas 
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stove — cooking or otherwise. And now a word as to 
burners. The best to use are those with steatite (a kind 
of earthenware) tips of the flat-flame shape, as these tips 
at a low pressure give better results than those with two 
holes, and when burning to waste make the fact apparent 
\)y roaring 
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TOOLS AND THEIR USES, 

The Blowpipe— Tools and their Prices— Complete " Sets," and where 
to procure them. 

Perhaps one of the most handy tools in the gas-fitter's bag 
is the blowpipe, which is an absolute necessity, and which 
is illustrated at Fig. 28. A much better and more modem 
appliance can be now obtained in the shape of a small 
hand-lamp, with a blowpipe action which is operated from 
the top. This is to be recommended, as it 
does not entail any expenditure of wind on 
the part of the operator. For those, how- 
ever, who cannot procure this apparatus, we 
illustrate the ordinary blowpipe. Joints 
made by the blowpipe are stronger, neater, 
and made in half the time than they can be 
by the copper bit, which is generally only 
employed by gas-fitters for the purpose of 
trimming brass and copper articles — and never 
for anything else in some portions of Eng- 
land, in the Midlands for instance — and but 
rarely by a man who knows his business in London. The 
method of using it is thus : First prepare the joint and 
have it perfectly clean, and then smear the joint round 
with a mixture of oil and resin, made by melting resin in 
a ladle over a fire, and then adding any common oil to it, 
next well mixing it, taking care that^^i^t^jii got too thick. 



Fig. 28. 
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Then take the rushes, presuming the old-fashioned blow- 
pipe illustrated is used, or the more modem lamp above 
mentioned — some prefer a candle — in the left hand, put 
the thick and straight end in the mouth, and in the right 
take a strip of solder, this solder being in one-foot lengths. 
Then blow a clear and steady blast, keeping the point of 
the blow-pipe about one quarter of an inch from the flame 
of the candle, and so direct the flame on to the joint in 
process of making, which keep touching with the solder 
until the flame is sufficiently hot to melt the solder ; then 
work round the joint without melting it, and blow it until 
the joint is made and neatly flushed all round. The solder 
should be made of equal proportions of lead and tin. To 
blow a neat and sound joint will require some practice and 
perseverance, but it is to be accomplished if only stuck 
to. As will be readily imagined, solder, resin, oil, and 
rushes will also be necessary. A pair of cutting pliers 
must also be provided, the cutting edges being particularly 
useful for the separating of the iron binding wire employed 
in the ** twigging up '* of bracket and other lanterns. The 
registered combination pliers, made by Messrs. Melhuish 
& Co. are the best, they combining in the one tool beU- 
hanger's cutting and gas burner pliers, with wire-cutters, 
tumscrew, and rimer, the price ranging from 2s. 4d. to 
2s. lOd. per pair. One or two pairs of double-hole gas 
pliers should also be provided, these costing from Is. to 
3s. per pair. A hanmier and a mallet, with some metal 
files, should also be included in the outfit, which should 
likewise have a brace with stocks and dies, a screwdriver, 
a chisel, gimlets, bradawls, nails, screws, &c. A complete 
set of screw tackle, including taps and plates, will form 
rather an expensive item in the kit, namely, about 18s.; 
but the manufacturer above-mentioned sells a set of gas- 
fitter's tools, including snips, for about 48s., which we 
would advise the amateur to purchase, though a few other 
tools will also be found necessary. These ** sets" are put 
up in strong oak boxes, and will be found to answer all 

Digitized by VjOOQ IC 



TOOLS AND THEIR USES. 19 

ordinary requirements. Buck's, in the Tottenham Court 
Boady is also one of the best houses in London at which 
to obtain tools, but as they are always to be relied on, 
they are a trifle more expensive. We have refrained from 
illustrating any of these tools, other than the blow-pipe, 
as their appearance is sufficiently well-known to most per- 
sons, while those in doubt can speedily become acquainted 
with them from the tool dealer's price-list ; and their use 
is sufficiently apparent to all but the veriest amateur. 
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CHAPTEE IV. 

METER FIXING. 

dieter Irons — *• Scamping:" the Work — Joining the Service — 
Necessary Cautions — FiUing the Meter— Joining up with Lead 
Services — Blowing a Joint — Iron Piping and Unions — "Sweat- 
ing ''—Fixing Large Meters — Table for Lights, &c. 

Having in the preceding chapters treated of service laying, 
the best descriptions of piping, and tools and their uses, 
we shall now pass on to the next branch of our subject, 
namely, the fixing of the meter. 

Presuming the service to have been properly laid, and 
the fixing of the meter decided upon, procure two meter 
irons, shown at Fig. 29, which are 
generally made in f-inch square iron, 
and sufficiently strong for either 2 
or 3-light meters. Supposing the 
rig. 29. meter to be a 5-light one, then J-inch 

irons must be employed; while, for a 10-light meter, 
J-inch irons will have to be used ; but irons are seldom 
or never utilised for meters carrying more than 10 lights. 
For these, supports made of wood, and about 3 inches 
square, are wedged into the wall, or the meter can be 
placed on a floor board, but this will of course depend 
upon individual circimistances — such as the position of 
the service, the space at disposal, &o. The irons being 
fixed, and the position of the meter determined on, the 
cap from the iron service must be unscrewed and the 
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main tap screwed on. The irons for the meter must be 
very firmly driven into the wall, and • if this will not hold 
them satisfactorily wooden plugs must be employed to 
tighten their grip. K it can be possibly so arranged, the 
meter should not be more than a foot from the service. 
All these preliminaries being satisfactorily arranged, the 
union of the main tap must now be soldered on to the 
composition pipe for connecting up ; and here it will be as 
well to remind the gas-fitter — be he amateur or profes- 
sional — that, he should always employ the blow-pipe if he 
is at all able. The union of the main tap must next be 
screwed on, the meter placed in its proper and final posi- 
tion, and the length of inlet connection ascertained by 
carefully bending the composition pipe in easy and as 
large curves as possible to the inlet imion of the meter. 
On no account must the fitter make sharp bends in the 
piping, as, besides its impeding the proper flow of gas, it 
is apt to cause a slight crack or fissure, and thus allow 
of the gas escaping, therefore gas-fitting should never be 
** scamped " or done in a hurry. The required length and 
form of the piping having been ascertained, cut it off, 
leaving just sufficient to make the joint in the inlet union, 
then take it off the main tap and also take off the inlet 
union, and solder to the inlet ; then place it back, and, if 
fhe job has been properly done, the inlet connection is 
complete. A piece of composition pipe of the length 
necessary for 
connecting the 
outer meter must 
now be pro- 
cured, the outlet 
union being 
taken off and 
the pipe soldered 
to it. This done, 
take the meter off the supports and proceed to solder the 
outlet to the interior piping, then place tlve>;i^Jter back 
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into its final position, put the customary leather washers 
on the unions and screw them tightly up, when the con- 
nection will be completed, as shown at Fig. 30. 

And now for a few cautions, necessary, the more parti- 
cularly to be observed by non-professional workmen, when 
making gas connections, though at times accidents happen 
to professional workmen through want of attention to tiiese 
simple measures, laziness and indifference generally being 
at the bottom of them. If it can possibly be avoided joints 
should never be blown doso to the meter, while, if it is 
necessary to employ a light — ^be it candle or rushes for the 
blow-pipe — near the meter when connecting up, always take 
the precaution of stopping the in and out pipes with a cork 
or cotton waste, or even a dab of white-lead, as, from negli- 
gence in this respect, very many meters have been at 
various times blown up and serious injury caused to the 
workmen through the proximity of a light when the inlet 
and the outlet have been open, the gas, of course, being 
ignited by the flame. 

The meter now being fixed, and the whole of the con- 
nections properly effected, the next thing is to fill it. 
Supposing it to be a wet meter, take the outlet off, and 
then unscrew the plug a and the syphon cap b ; then, 
by means of a funnel, pour water into the meter until 
it commences to escape by the syphon b, an ordinary 
pailful generally being quite sufficient to fill a 2 or 
3-light meter, and if the workman possess a garden 
watering-can he can generally dispense with the funnel. 
So soon as the water ceases running from the syphon b 
the outlet must be again screwed on, and the main tap 
turned on, when the gas will expel any superfluous water 
that may be in the meter, this fact being made known 
by the bubbling noise from the syphon b, then screw 
the syphon cap on and the plug a, when the meter will 
be ready for use. Before using always take the precau- 
tion of testing the inlet and outlet unions for any escape 
of gas — and do not do so with a light. Occasionally, 
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-when a new meter is fitted, there is some slight diffi- 
culty in getting the gas to pass through, and this will, 
in ihe majority of cases, be found to be due to the float 
sticking. In such a case the meter must be taken off 
and a little hot water poured down b, when the float will 
be loosened and rise, when, if the operator will gently 
blow down the inlet b, at the same time placing his 
hand firmly over the outlet, he will be able to tell if 
there is the proper passage through the meter; if not, 
he will tKen have to thoroughly overhaul the meter and 
its fittings, refixing when the defect has been remedied. 

Seeing that the method of fixing dry meters is pre- 
cisely similar to that pursued for wet ones, we shall not 
weary our readers with a needless description, merely 
contenting ourselves with giving the form of the syphon, 
illustrated at Fig. 31, to be employed where the service 
falls to the meter. 
In wet meters 
these syphons are 
never used, and, 
in fixing a dry 
and outlet meter, 
it is just as well 
to bear in mind 
that it is always 
advisable to so ^'*^*^^- 

syphon the inlet as to prevent any water making its way 
into the meter. 

Having, in the foregoing, treated of the connecting of 
meters with iron services, we shall now treat of the fixing 
of meters with lead services, in which more care wiU be 
necessary owing to the inlet connection, shown at Fig. ^2, 
having to be first made complete, the tap and union 
being soldered together before fixing, and then blown 
into the service pipe while the gas is on. To set about 
this is as follows: Place the meter in position, then fix 
the connection on to the inlet and bend it to the necessary 
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form so as to meet tlie service. This, with tne connec- 
tion where the pipe is to be cut to form the joint, must 
then be marked with chalk, then the connection taken 
off and the cut made at the required place, the end of 
it being opened slightly with the tan-pin or other handy 
tool, and made a little larger than the hole in the service 
and then cleaned. Then cut the^ service where marked, 
the hole being "tanned" out sufficiently large as to 
admit the end of the connection, as illustrated at Fig. 32, 
and, as in the other case, also cleaned, to allow of the 
junction being properly effected. Here the workman must 
exercise care with his rushes or other light, holding them 
very low down so that the flames do not ignite the gas 

issuing from the ser- 
vice pipe. The 

' i Jl f-r :^ It ^^"^ ^^ *^^® joint is 

shown at Fig. 33, 
and w give our 
readers a clearer 
idea than any de- 
scription would. The 
fsiMiu connection must now 
be put into the ser- 
rig.83. vice, and, with a 

gentle pressure, slightly ground in, as this very materially 
helps to make the joint gas-tight. Let the assistant now 
hold the pipe very steadily in its desired position, smear- 
ing all round and over the joint with the tallow from the 
rushes or an ordinary candle, or oil and resin, which 
effectually prevents any slight escape of the gas which might 
accrue from a defect in the joint, while at the same time 
forming a flux for the solder. Extreme caution must now 
be employed in the fitting and the blowing of the joint, as, 
owing to the heat being too much directed to one spot, the 
pipe is apt to melt ; while, if the job is not done with a 
certain amount of celerity, the joint will be a very ugly 
and unworkmanlike one indeed. Should the pipe not be 
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held steadily the joint is apt to come apart, the result of 
this possibly being some nasty bums, in addition to the 
work having all to be gone over again, when it is bound 
not to be so neatly done as if effected at the first essay. 
Should the workman be at all apprehensive that he would 
not make a good joint we advise him to use the copper bit 
instead of the blow-pipe, but we must certainly say that 
blown joints are the best, and the copper bit should never 
be used where it is at all possible to utilise the blow-pipe. 

The joint made, the next thing is to connect the outlet 
in the maimer before described, when the work will so far 
be completed. 

Bespecting lead services, we would here remind- our 
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readers that these are never used for meters carrj-ing more 
than 45 lights, and it is also not usual to connect up with 
leaden pipe to meters carrying more than 80 lights, the 
connections from the services for meters of a larger size 
being alwa.ys of iron. And in this connection we must 
caution our readers that, although a meter will always 
yield 25 per cent, more than it is marked — a 2-light meter 
yielding 3 lights, and so on — we do not, when speaking of 
the lights, mean those marked, but those actually given : 
thus by an 80-light meter we mean one marked at 60, and 
yielding in actual use 80. For meters which run up to as 
high as 80 lights, unions are usually used on the^utlet and 
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inlet for connecting^ but for those exceeding that capacity, 
a flange is cast on the outlet and inlet, should it be a wet 
meter, as illustrated at Fig. 34, and if it is a dry meter 
this flange is let into it, as shown at Fig. 35, the flange 
being screwed for bolts usually in four holes. 

When a meter is connected by means of iron piping and 
unions, the precaution must be observed to make the 
imions thoroughly fast to the iron connection ; and by far 
the best way to effect this is to have a thread chased on this 
union, whether on the inside or outside is immaterial. If 
the former, it will, of course, screw on to the pipe ; if the 
latter, it will screw into a socket. In either case the screw- 
will not be a very good one, the thinness of the union not 
permitting of a deep thread being cut. The screw being 
made, then fix this union on to the pipe or into the socket, 
according to its being threaded on the inside or outside ; 
then well tin roimd the joint thoroughly, afterwards putting, 
or, as it is technically termed, ** sweating," plenty of soft 
solder into it, when, if carefully done, a good round ser- 
viceable joint will be the result. Should the connectioii 
from the service to the meter be at all long, the piping will 
require to be supported by means of ordinary gas-hooks or 
small brackets, so that the strain is taken o£E the meter and 
its service. If this is not done the piping is apt to drop, 
^us forming a possible lodgment for water, and crack, an 
Oscape of gas at once being the consequence. 

When fixing at all a large meter care must be exer- 
cised when placing it in its final position, as any rough 
usage, such as suddenly dropping or jarring it, is very likely 
to break the spindle of the '*.drum," this generally being 
made of somewhat brittle metal. The meter being placed 
in its proper position, the cap must be taken off the service 
and the main tap screwed on, the threads, of course, being 
thoroughly whiteleaded beforehand ; the lengths, bends, 
and flange must then be screwed temporarily together, and 
the connection tried to see if the proper length, &c., has 
been attained: if not quite correct, the^^-meteB can bo 
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filiglitly moved in order to accommodate it, "but this moving 
must not be very much ; while should it be necessary to 
make a set in the pipe, care must be exercised that it does 
not draw, shrink, or buckle, though if the instructions 
already given have been attended to, this is a very unlikely 
contingency. 

Assimiing the proper length and all other particulars for 
the connection to have been correctly ascertained, unscrew 
the various joints, and well smear them over with white- 
lead; then disconnect the flange, shown at Fig. 36, chalk 
the under sides of it, and lay it upon the inlet, then with a 
scriber or the tang of a file mark the positions for the 
drilling of the v£irious bolt holes — ^usually four. When 
drilling these holes through the 
flange, take care to have plenty 
of dearance, and in order to 
have a good guide to prevent 
the hole running out while ^*&-»^- ^^r-s?. 

being drilled, with a pair of compasses strike a circle of 
the exact diameter of the hole it is desired to drill, centre- 
punching it about four times roimd for each hole, as 
shown at Fig. 37. The flange now having the holes 
drilled in it, procure a small piece of mill or any similar 
board, of about i-inch thickness, and on this mark oS an 
exact fac-simile of the flange (this being to form the joint 
for the outlet and inlet), then cut holes through this board 
to allow of the bolts passing through, so that they meet 
the corresponding holes in the metal flange ; then place in 
water for between four to five hours, when it wiU be found 
ready for use. While the soaking is going on, procure a 
spirit-level, and level the meter truly by packing up from 
both sides should it prove necessary — that is, laterally, and 
from back to front, or vice versd. All should now be in 
readiness for the final and permanent connecting up ; when 
taking the various parts to pieces, well whitelead each joint 
to prevent all possibility of escape, and then carefully 
screw together piece by piece, working onward from the 
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main tap, unless it is intended to employ a long screw in 
connecting up — under these circumstances the whole of the 
connection .can be put together with the long screw at once. 
All now being screwed together, take the flange and 
screw up very tightly, so that the bolt holes in it will 
face or meet truly the corresponding perforations in the 
meter flange; place the millboard or card washer, which 
is to form the joint alluded to above, between, first smear- 
ing it with diluted whitelead, but covering it thoroughly ; 
then put in the different bolts and screw up very tightly, 
when the inlet connection will be an accomplished fact. 
The connecting of the outlet must now be proceeded with, 
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tlie process being precisely the same as that for the inlet 
described above, with the single exception that it is always 
preferable to put a long screw in all cases where the meter 
is registered for more than 80 lights. Of course, this is a 
large size, and wiU seldom or never be met with by the 
ordinary amateur. 

Assuming a large meter to be in question, and that it in 
a wet one, the best way to fill it, if it cannot be filled direct 
from the water branch, is to syphon it in, which is effected 
by putting a pail of water, in any convenient place above 
the level of the meter, then bending a piece of leaden or 
composition pipe so that it reaches from the pail of water 
to the plug D (^ig. 38), afterwards filling the pail, and 
sucking the water through the tube to start the flow, then 
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placing it in the hole d, when the water will run so long as 
a continuous supply is kept up in the pail. 

When fixing a large-size dry meter it is always advisable 
to syphon both the outlet and the inlet, except when the ser- 
vice has a decided fall to the main, when the latter syphon 
can be dispensed with, but the outlet must be invariably 
S3rphoned, as illustrated at Fig. 39, the same description 
answering for both when needed. A final caution as to 




Fig. 89. 

lights, and we have done with meter fixing: always keep the 
iidet and outlet well plugged with waste when working by 
the aid of artificial lights — the electric, of course, excepted. 
In conclusion, we append a table giving the sizes 
of the service, meter, &c., for a given number of lights, 
which will be useful alike to the ordinary householder and 
the professional gas-fitter. 



Pervic2. 


Meter. 


Outlet. 


i inch 


2-light . 


. 1 inch 


i n 


► 3 „ . 


. i „ 


J „ . . 


6 „ . . 


. i „ 


i ., . . 


10 „ . , 


. i n 


1 M 


. 20 „ . 


. . 1 „ 


li „ . 


30 „ . 


. . li ,, 


li n 


. 46 „ . 


. . li M 


2 „ 


80 „ . 


. . 2 „ 


2J „ 


. 100 „ . 


. . 2i ,. 


2i ,. 


150 „ . 


. . 2i „ 


3 „ 


200 „ 


• 3 „ 


4 „ . . 


400 „ . 
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CHAPTEE V. 

FITTING UP OF SMALL DWELLING-HOUSES. 

Plugging — Laying tlie Piping — Fixing Pendants — Advice as to 
same -^Accidents — Testing for Gas Escapes — Dimensions of 
Pipes. 

The meter having been satisfactorily fixed, and the service 
laid all right, the next thing to do in the supplying of a 
house with gas and its necessary apparatus, is to take a 
general look round, and having decided where the various 
lights are to be placed, to get the runs for the piping. In 
the present chapter we shall deal with the fitting up of a 
three or four-light house. Having settled the pipe-runs, 
we will imagine that the lights desired are two pendants, 
one for each of the two lower rooms, with a bracket for 
each of the two bedrooms. In setting out on the task, get 
a very long gimlet, and with it make a hole through the 
ceiling of the lower room and the boards of the upper one, 
this latter being a necessity, to show which board it will be 
necessary to take up to fit in the necess€try pipes, &c. This 
ascertained, take up the requisite boards for the pipe-run, 
first hanunering down the board nails into the joists, and 
then prising the board it is desired to lift up by means of 
chisels on each side above the levels of the companion 
boards, just sufficient to aUow a clearance for the saw. 
Now saw the board into two parts, taking the precaution 
to sever it in the centre of a joist, in order that when 
nailed down again, the joist will act as a support to the 
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two pieces of flooring, and refrain from springing or creak- 
ing when trodden on. The requisite boards having been 
taken up, next plug the various holes (in the instance 
under notice there will be two) in the walls where it is 
intended to place brackets. Where it is at all possible to 
make the walls good after damage, about three inches of the 
brickwork should be knocked out entirely, and a square 
wooden plug in- 
serted, this being 
afterwards 
wedged in tight- 
ly. Where it is 
not possible — 
owing to the con- 
struction of the 
wall, or other cir- 
cumstances — the 
flat plug, which 
is placed between 
the joints of the 
brickwork, will 
have to be em- 
ployed; but we 
need hardly say 
that the square 
plug is by far 
the better, and 
if it is at all 
possible should 
always be used. This plugging of the bracket holes 
having been accomplished, next cut the requisite holes 
through the floor and ceiling, in order that the pipe may 
run to the meter, the best place being always the corner 
of the room farthest from the front door — ^this being 
especially the beet plan to adopt if it is intended to nm 
the pipe on the outside of the plaster. We may here 
mention, also, that a good way of disposing of a pipe in 
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an ordinary Bitting-room in as unsighily a taanner aa 
possible, is to run it down beside, and dose up to, the 
framework of the door, when, being close to the wood- 
work, the pipe is hardly noticeable, especially if it be 
painted and grained to match the other woodwork. Should 
it be intended to let the piping in, it can be run alongside 
the window, as illustrated at Fig. 40. Premising that it is 
not let into the wall, and the necessary holes have been 
cut for the pipe-runs, get a chalk line, which stretch along 
the joists, this serving as a guide for the cutting of the 
grooves in which the pipe is to rest when the floor boards 
have been finally nailed down. 

This having been done, next take the measurement of 
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Fig. 41. 

the distance between the meter and the hole in the ceiling, 
and then get the pipe, from which cut off a piece about a 
foot longer than the measurement given. Now stretch it, 
the workmen pulling one at each end, and a few vigorous 
tugs will soon straighten any pipe. If only one man is 
engaged on this job — which in the case of an amateur will 
most likely be the case — the pipe can be readily straightened 
by a few inches being turned over and nailed to a joist, 
and then vigorously pulled. Having straightened it, now 
pass the pipe through the hole already made in floor and 
ceiling, leaving a length of about a foot through under the 
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boards — ^this being the extra piece calculated for when the 
piping was cut oft. Then run it straight (and in this be 
careful) along the wall, and affix it by ordinary gas hooks 
thereto. Now take a piece of pipe, which stretch suffi- 
ciently long that it wiU reach from the place where it is 
desired the pendant to hang to the first piece of pipe left 
beneath the floor boards, as shown at Fig. 41. Now pass 
it very carefully beneath the boards, taking care not to 
bend it or injure it in any way, to the first piece, when 
join it, afterwards supporting it beneath and close up to 
the flooring by means of strip wood, which can be made in 
two forms, both of which are illustrated 
in Figs. 42 and 43. In the former (Fig. 
42) the wood is cut to pattern out of the 
solid piece; but in the latter (43) it is 
composed of two pieces, being placed ^ rig. 42. 
beneath the flooring separately, and then 
nailed together, when under the boards, 
before being put into position to sup- 
port the piping. The latter style is to ^^ Fig. 43. 
be preferred, in that its power of resist- 
ance is very much greater, while it presses the pipe 
straighter and closer to the joists and boards than its 
compeer, which is very apt to give way when employed in 
long pieces, thus permitting the pipe beneath to lapse also, 
when a lodgment is afforded for water, jumping lights 
being the result. The whole of the strip wood being now 
under, take it up, and having examined it to see that it 
covers the pipe entirely, nail it to the joist at each end. 

A piece of deal, 3 inches by 2 inches, must next be pro- 
cured and cut to the exact length between joist and joist, 
this being necessary to form the bridging to which the 
pendant is to be affixed. When the pendant can be 
screwed to the joist — which sometimes happens to be the 
case— of course this bridging will not be needed. Under 
those circumstances a hole must be made with an auger in 
the joist for the connection, the fixing up^ being much 
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simplified thereby. In the circumstances immediately 
under notice, that is where the connection is made between 
joists, having got the bridge wood the exact length, next 
bore a hole in it to meet the corresponding hole in the 
ceiling, and insert the piece of timber between the joists, 
fixing or bedding it as evenly as can be done to the lath 
and plaster, and finally nailing it at each end to each 
joist securely. A good job must be made of this, as other- 
wise there will be a prospect any night of the pendant 
coming down with a run without a moment's notice, to 
the certain damage of property and possible injury of 
persons. 

Next procure a piece of |-inch copper tube — ^brass will 
answer equally well if the former is not handy — one end 
of wliich must be screwed and the other end turned, and 
so bend it that the threaded end will pass through the 
hole in the bridge wood ; then solder the other or turned 
end into the composition pipe, making a neat and work- 
manlike joint of it, and leaving sufiicient of the screwed 
end through the ceiling to permit of the pattress block and 
pendant being screwed on. 

And here a little advice — not to say caution — with 
respect to the hanging of pendants may not be out of place. 
On no account use the nose bits made of f-inch brass 
tube, where they can be at all dispensed with, as it 
frequently happens that in screwing a pendant or other 
suspension on to one of these nose pieces, the latter parts 
company with the composition pipe, and in the case of a 
heavy and expensive chandelier this becomes a somewhat 
serious matter. An accident of this description cannot 
possibly happen if long copper pieces are employed. 

The pendants finished, the piping must now be run for 
the brackets in the two bedrooms. For this, cut a hole 
behind the skirting board, to admit the pipe from the main 
one, then stretch a piece of the requisite length and work 
it through behind the skirting and under the floor boarda^ 
80 that it makes a junction with the main pipe, resting on 

Digitized by VjOOQ iC 



FITTING UP. tJ5 

the joists. Now make the joint by blowing with pipe, &c., 
as previously directed ; and wben making a joint beneath 
flooring always be particidar to see that the solder flows 
well and plentifully round the joint in every part, as 
otherwise an escape of gas will be the result, with a 
possible ultimate blow-up. This precaution must be 
more particularly taken with T-pieces, the soundness of 
which can be readily ascertained by holding a small mirror 
beneath. 

The branch pipe for the bracket having been joined, 
make up with strip wood if found necessary, and then 
hook the pipe securely and straightly to the wall. Now 
solder the back piece pn and affix the pattress block to the 
plug, and all will be in readiness for the affixing of the 
bracket. 

Before finally closing up the boards and adjusting the 
bracket, &c., give a general look round to see that the pipe 
has been run straight, as nothing looks worse on a wall 
than a crooked pipe-run ; while nothing acts worse, so far 
as the supply of gas is concerned, than straggling pipes 
under the boards. If it can be at all managed a slight 
fall should always be given from the meter to the main 
pipe, and the branches should also have a slight decline to 
the main. Proceed with the back rooms in a precisely 
similar manner to that of the front rooms of the house, 
running the piping straight across from the front to the 
back, when it will present the appearance shown at Fig. 
41. This done, the requisite joints made, the boards, if 
any, nailed down, proceed to screw on the pattress blocks, 
pendants and brackets ; next fill the meter as previously 
directed in Chapter IV-, light up for a few minutes to see 
that all is right, and then make a last examination to see 
if the various joints, fittings, &c., are all sound. 

For this testing there are a variety of ways, such as 
sucking the main pipe at the outlet, connecting a small air 
pmnp, or testing the meter. The two first given are by far 
the quicker methods, but a hand pump is not always avail- 
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ablO; and sucking is not pleasant or quite satisfactory always. 
The meter test generally answers all requirements, and it 
will respond whether the pipes be only 40 feet or 4,000 feet 
in length. As our readers are aware, a meter index is 
attached to all meters with lines and figures denoting the 
quantity of gas in single feet which passes through the 
meter, and in front of this disc is an indicating point or 
needle. To test the fittings, bum the gas until one of the 
lines comes dead opposite to the indicating point ; then turn 
the gas o£P at all of the fittings, but leave it on at the 
meter. Should there be any escape, either in the fittings 
or the pipes, the disc will move past the indicating point. 
If the disc does not move in from a quarter of an hour to 
twenty minutes, the conclusion may be safely arrived at 
that the work is sound. If the disc moves, means must be 
taken to ascertain the escape, and a remedy applied, when 
all can be made secure. 

In this chapter we have not given the size of the outlet 
pipe, as the table of dimensions in Chapter IV. will give the 
reader all the necessary information, but we may here 
remark that in populous towns, or where the greater part of 
gas-fitting and laying is done by contract, it has become a 
rather common practice to use J-inch lead pipe. This 
should never be done, as 3-inch lead pipe will 
never carry more than a couple of lights, and 
only then will the illumination be at all satis- 
factory if there is a good pressure from the 
main ; and ynth even these favourable circum- 
stances, it should only be employed in cases 
where there is never likely to be any exten- 
sions. On all accounts taboo it. For a single 
mg.a, or two-light, f-inch piping is much to be pre- 
ferred for various reasons : thus, it gives a better 
light when the pressure is low ; it is stronger, and, con- 
sequently lasts longer ; it costs a very little more, audit can 
be laid equally as quick and well as the undesirable j-inch 
l[>ipe. We think we cannot do better in concluding this 
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chapter than by illustrating (Fig. 44) a very handy little 
tool which will be found useful for cutting away the plaster 
in houses in which the walls have already been plastered 
up — as would be the case in the one of which we have 
been treating, which was a fitted-up house — when it is 
desired to set the piping in the plaster. In such circum- 
stances when hooking up the pipe take care to drive the 
gas hooks well in, so that when the walls are again made 
good; the hooks are well burled. 
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OHAPTEE VI. 

FITTING UP OF LARGER SOUSES. 

Fixing up of Chandeliers — Independent Lights — * * Jumpin g ' *— 
Brackets— Gas Stoves— The Bunsen Principle. 

We shall now proceed with the fitting up of houses which 
carry more than four lights, though we may here mention 
that the process is precisely the same, be the house large 
or small, the only difference being that the gas-fitter will 
require to exercise more judgment in the getting and 
laying of the various pipe-runs, while in large houses it is 
also necessary at times to fix syphons. In some of these 
instances it will be found advisable to fix syphons under 
the boards, but if at all possible, this should be studiously 
avoided. "When it is not possible, however, to obtain a 
proper fall to either the meter or the chandelier, presuming 
the latter to be a water-slide, the best way 
then is to make a coil similar to that illus- 
trated at Fig. 45, with a ^-inch tap soldered 
into one end, the other being jointed into the 
lowest part of the piping ; and should it be 
^* ^* an absolute necessity to fix a syphon beneath 
the flooring, a board must always be left screwed, and not 
nailed, in order that the syphon can be got at from time to 
time. 

In old structures it not unfrequently happens that 
syphons have to be put in for every two or three lights, 
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but in more modem buildings this seldom, if at all, 
happens if the work has been properly done in the first 
instance, and especially if the water-slide chandeliers are 
utilised as a fall, they can generally be easily got at, even 
if the meter itself is not handy. 

Having treated of the general fitting up of houses largo 
and small, perhaps some information anent the general 
hanging and fixing up of chandeliers will not be out of 
place here. In the majority of modem-built houses — 
especially in villas and the better description of residences, 
a centre piece is usucdly placed in the ceilings of the 
rooms where it is intended to fix chandeliers : the drawing 
and dining-rooms to vdt. In such circumstances, if the 
pattress block has been screwed on before the putting up of 
the centre-piece, it often happens that the block cannot be 
utilised, when a chandolier of the following description 
must be used, the component parts in which are illustrated 
at Fig. 46. In this a is a 
chandelier rod with 
f-inch iron long screw 
soldered in the ceiling 
plate, and leaving the 
long end of the screw to 
pass for about 2 inches 
through the bridge wood. 
B is a plate of brass with 
a square boss, cast on and 
topped J-inch, to screw on 
to the long screw beneath 
the floor-boards of the 
upper room, and to draw 
the rod tight up to the 
centre-piece in the ceiling 
of the lower apartment, o is a brass bend screwed for 
inner and outer, or as they are more commonly termed, 
male and female, the last named screwing on to the piece 
of long screw projecting above the V^%,,My&db^^ 
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with a nose piece screwed in. This will finally have to be 
3 jldered into the composition pipe for the supply, when it 

will be complete as shown at 
Fig. 47. Whenever the 
chandelier carries more than a 
couple of lights this method of 
connection should always be 
employed, the precaution being 
taken of making certain that 
the bridge wood is securely 
fastened to the joists as shown 
at Fig. 47. 

Perhaps the best way to fix 
this bridge wood, especially 
for heavy chandeliers, is to cut a piece out of each end of 
the piece of wood, and then to nail two splines, one on 
each of the two joists, in which the bridge wood will rest, 

nailing these splines securely to the 

joists, when the splines form about as 
good a support as it is possible to get. 
The form of the bridge wood by this 
method is depicted at Fig. 48. 

When fitting up houses which carry a large number of 
lights, say twenty and upwards, it frequently happens that 
they have to be so fitted that the lights in any portion of 
the building can be turned off independently of the other, 
in fact, that any and each portion of the house can be 
supplied and kept burning separately from 
any other portion. There are two methods at 
least of effecting this : one being by the 

T running of a supply from the main supply 
pipe, and then putting a stop-tap in some 
handy position, or by nmning two distinct 
supplies from the meter. This latter is 
effected by the fixing of a barrel in the out- 
meter (see Fig. 49). This is generally made 
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is about 8 iuclies in length for a double supply. To 
do this job procure a piece of pipe of the required length 
for the barrel, cut the ends square and well clean them to 
take the solder, then cut two discs of lead to fit the ends, 
and afterwards well sweat them in with soft solder. Next 
solder on to the outlet, and finally solder on two stop-taps 
from which to run the two supplies. 

When fitting up a twenty-light house, an inch service 
and outlet will be necessary, as, although highly improb- 
able that the whole of the lights will, as a rule, be burning 
at one and the same time, still it may happen, as on a 
November day, for instance, that they will all be wanted at 
once, and it is therefore just as well to have the meter and 
service pipes sufficiently large ; the table, however, in 
Chapter IV. will give all the desired information. How- 
ever, to resume. The barrel being fiLsed, strike off with 
half an inch for each supply, and having supplied about 
half-a-dozen lights with J inch, it can be reduced to |-inch 
for the remainder. All branches can be run with f-inch 
for either brackets or pendants. Brackets should be fixed 
at a height of about 5^^ feet from the fioor, and pendants 
of all descriptions about 6 J feet, if mth glass lustre orna- 
ments a trifle more to guard against accidents. 

We shall treat of a misfortune which has probably at 
some time or other affected those who have at all largely 
employed gas, especially when the pendant has consisted of 
the old-fashioned water-slide ; this being the sudden stop- 
page of light, usually preceded by a more or less pro- 
nounced '* jumping.'' In the majority of instances this is 
owing to the inner or telescopic tube being leaky and 
otherwise defective, which permits of the water finding a 
lodgment in the arms of the chandelier. When this is 
the case, a new inner tube must be fixed in, and this can 
be made of tin, this being quite as serviceable as brass, 
with the additional advantage that it will not split. 

In many houses claiming to lead the public taste, it has 
become the fashion to dispense with the chandelier, beloved 
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of our grandfathers, in favour of^ brackets. For an ordi- 
nary sized apartment three is a good number, one being 
fixed on each side and above the mantel-board, and the 
third one in the centre of the opposite wall. This is a 
good and pleasing method of lighting, and certainly has 
the advantage of preventing tall persons coming into con- 
tact with the bottom of the chandelier. 

No house of any pretension is now considered complete 
without a gas stove, and as these handy appliances are 
becoming day by day more used for both heating and 
cooking purposes, it will not be out of place if we offer a 
few remarks thereupon. They vary much in form, but 
the majority follow the one principle, the most general 
being that in the plan of the one illustrated in Fig. 50. 

Before proceeding to treat 
of the illustration practically, 
we may remark that cooking 
by gas has much to recom- 
mend it — ^the principal being 
economy, efficiency, conveni- 
^^'^' enco, and cleanliness, there 

being no tedious preliminaries, such as the bringing in 
of coals and the taking out of ashes, as in the case of 
coal fire ; while a gas and asbestos stove in a drawing or 
sitting-room looks every whit as pleasing as the, much 
vaunted *' cheerful " coal fire. Certain it is that for 
cooking purposes no coal fire can compete with a gas one, 
the food cooked by its means retaining more of its nutri- 
tious qualities and being more easily digested than that 
prepared by the older method, and to the poor it is to be 
commended on account of its cheapness. However, this is 
a digression which the reader will pardon. 

In the illustration (Fig. 50) under notice, which follows 
the ordinary plan, the framework is so bent as to fit in 
under the ordinary fire-grate, being provided with atmo- 
spheric burners, two being upon one supply, and three 
upon the other, a total of five in all. The object of this 
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double supply is in order that one may be kept at full 
pressure, wbile the beat can be reduced by decreasing the 
pressure on the other supply should it be desired. The 
question may, of course, occur, why not turn down the 
whole of the five burners, and thus reduce the heat all 
round? To those who propound this somewhat, at first 
sight, natural query, we reply that when these five burners 
are turned down veiy low, as would be necessary were it is 
only wished, for instance, to keep a dish warm and not 
cooking, a very slight down-draught will light the air- 
chamber, and at once spoil the fire until it is extinguished 
and re-lit When the air-chamber gets alight, it is readily 
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Fig.61. 

distinguishable by the hissing noise. To fix up a grate 
with five burners, as shown, the supply will require to be 
taken direct from the meter, J-inch composition pipe being 
employed for the purpose. This must be carried under 
the flooring tiU within about a couple of feet of the stove, 
and a piece must then be cut out of the joist sufficiently 
large to permit of the supply-chamber being put into it. 
At Fig. 51 is shown the inlet, with two outlet cocks and 
unions. When fitting this chamber in, do not cut away 
too much of the joist, but only sufficient to allow of the 
tops of the outlet cocks coming flush with it. This ascer- 
tained, screw the chamber down securely in its place in the 
recess of the joist, then solder on the supply^d connect 
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up ; now run the two outlet pipes from cocl:s under tlie 
door to within about 4 inches, and then connect with 
unions in the same manner as the supply. When putting 
the boards down in their places, cut a piece out, either 
roimd or square, of the board which covers the stop-cocks, 
and in this place fix a small ring-trap ; this will permit of 
the taps being easily got at for turning the gas off or on, 
while they will be out of the way of children and meddle- 
some servants. 

All being finished, if the fire is desired for heating 
purposes only, fill the grate up with pieces of asbestos, 
and in about a quarter of an hour as nice a fire wiU be 
obtained as need be wished, giving as much heat as one 
made of coal which had been burning an hour. When 
first ignited these fires sometimes smell, but this speedily 
evaporates. If for heating purposes only, the gas can bo 
drawn from the ordinary house supply. Should the stove 
bo intended for cooking purposes, we would advocate a 
hood being fixed 2 or 3 feet above it, with a pipe to the 
outside or let into the ordinary chimney flue. Thus not 
only the products of combustion, but the steam, &c., from 
the cooking, &c., pass speedily away. When such vents 
are fixed, there is far less steam, &c., in a room when 
cooking by gas, than comes from a coal fire oven, which 
of course opens into the room, without the protection of a 
hood. For cooking stoves the supply of gas should be 
taken direct from the meter outlet. 

Gas consumed on the Bunsen principle produces the 
greatest amount of heat. Mixing with the atmospheric 
air, it bums with a blue flame, throwing off no soot, while 
the combustion is perfect. This principle is generally 
adopted in the manufacture of gas stoves for both heating 
and cooking purposes, but after they have been used for 
about a couple of years, they are liable to get out of order, 
when the air chamber will become ignited, the food being 
smoked in consequence. This is caused by the air chamber 
getting filled up with dirt and grease, and can easily be 
removed by cleaning the burners with turpentine. 



CHAPTER VII. 

FITTING UF OF SMALL JTOMZSEOFS, FTC, 

Tanpinning for Blown Joints — Welding Iron into Composition 
Tubing^Eelaying of Old Houses— Lighting for Work Benches — 
Necessity of Proper-sized Pipes — Remarks upon Burners, &c. 

Befobe proceeding with the fitting up of workshops, wo 
fliiTiV it will be as well to supplement the preceding infor- 
mation with a few purely technical details, which may 
possibly, and very probably will, be of the utmost use to 
the amateur, though the professional, it is to be presumed, 
will not need them. 

Thus in the blowing of composition pipe joints — ^the 
constituents for which are rushes, a blow-pipe, resin, and 
solder, and which we presume every one is capable of doing, 
certainly with a little practice — it is the general plan with 
gas-fitters to tan-pin one end of the pipe out, and then to 
file the end of the other piece down to make it fit in. This 
plan works very well in its way when the gas is off, but 
there are times, especially in our large manufacturing and 
trading centres, such as London, where it is absolutely 
impossible for the gas to be turned off while the joint is 
blown, and in those instances flie tan-pinning and rasping 
of the pipe ends will not avail, as it very often happens 
that a large escape of gas cannot be prevented while blow- 
ing, often the pipe being melted, if no greater harm befalls. 
To prevent such casualties, a tool similar to that shown 
at Fig. 52 is employed, and if the workman provides him- 
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self with tliree of these, he will hare all he needs for 
almost every description of pipe. The smallest one can 
be made for J, f , and J-inch piping, the second for i and 
1-inch piping, and the other for H-inch piping, which will 
answer all requirements. 

These handy little tools have been bo constructed that 
they dean the pipe the same time that they cut and open 
it for making the joint ; but as a rule it is preferable not to 
have them with a cleaning edge, as they are somewhat 
liable to dean the piping too much, thereby weakening it 
considerably. Personally, we recommend the employment 
of these tools in all cases where compo-work is in question, 
as by their means the gas-fitter is enabled to make a deaner 
and more serviceable joint than he otherwise would. 

To make them, which can easily be done by any handy 
man, weld a small piece of iron into a piece of iron tubing 
sufficiently large that it will form the opening end, which 
done, turn it down to a cone shape, as shown in the illustra- 
tion (Fig. 52). Then procure a piece 
of moderately thin sheet-iron — ^that of 
18 gauge will be found to answer very 
well — and cut it out so that it will form 
Fig. 62. the closed end, cone it round on any tool 

that is available, and then braze the edges together, after 
which braze the small end into a hole drilled in the full end 
of the pipe, when having freed it from the hard and super- 
fluous solder, and polished it up brightly, it will be ready 
for use. We recommend piping instead of solid iron being 
used for the tan-pin end because it is very much lighter, and 
is equally as useful as the heavier ones. 

Following up our professional details, we shall now have 
somewhat to say respecting the fitting up with iron piping 
of houses after the flooring has been put down and com- 
pleted — as, for instance, in the relaying of an old house. In 
such a case it occasionally happens that it is far from an 
easy task to get the iron pipe beneath the floor boards : 
thus, for example, we will imagine that the fitter has six feet 
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to carry it from the main supply, and whicli cannot be got 
beneath the floor in one length except by taking up more 
of the boards than is agreeable, not reckoning the addi- 
tional time which is also involved. To overcome these 
difficulties the pipe, being screwed at each end, must be put 
under in short lengths and screwed, when beneath the floor- 
ing, together. To effect laying of iron piping under such 
circumstances proceed as follows : At the commencement 
ascertain the exact length which will be required for the 
run ; and if it should be about four or five feet, it can be 
divided' into two pieces very well — say one of 2 feet in 
length, and the other of 2} feet, or if the length is the 
latter given above, they can both be 2 J feet, and these 
pieces can, with very little trouble, be passed beneath the 
flooring without damaging it. Should the required run 
be larger, of course more pipe will be necessary, when the 
workman will have to use his own discretion, judging of 
the surrounding circumstances, as to the cutting up of his 
lengths. These ascertained and obtained, place them be- 
neath the boards and screw together piece by piece, there 
being, as a rule, plenty of room between two boards with 
which to manipulate a couple of pairs of tongs for the 
screwing up of the various lengths of iron ; and this is in 
fact the only way to lay lengthy runs of gas pipe without 
spoiling the floor boards — ^in the case of polished and parquet 
floors, for example, this plan must be adopted. Of course, 
circumstances alter cases, and sometimes longer lengths 
can be introduced beneath the flooring than those given 
above, this largely depending upon the widths of the boards 
taken up. When the various lengths are being got ready, 
the workman must be careful to observe that the threads on 
each are perfectly straight, so that when screwed up in their 
proper places there are no dips in the pipes, caused through 
unequally cut or lopsided threads. This slight matter is of 
greater importance than at the first blush it appears, as 
when the pipes dip they afford a lodgment for water, the 
renult being jumping lights and a loss of temper by the 
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occupier. To avoid this, the fitter should screw all his 
pieces up together before fitting them beneath the boards, 
and then placing them in order ready for use ; his job wiU 
take very little more time, and be much better accomplished. 
In accordance with the headline at the top of this 
chapter, we shall now pass on to give the necessary instruc- 
tions for the fitting up of a small workshop with iron tub- 
ing, which we advocate always for places where work is 
carried on, except in the case of slight extensions, where 
the lights will be out of the way of knocks and hard wear, 
when composition pipe may be employed, but generally 
speaking, in workshops, composition is better when con- 
spicuous by its absence. In private houses this style of 
pipe is all very well, as here the wear and tear are com- 
paratively slight, while the occupier generally keeps a 
keen eye on the gas apparatus for his own sake ; but it is 
a very different matter in large firms, where the employes 
require plenty of light and are not very particular as to 
how they obtain it, providing they do; then iron fittings are 
an absolute necessity. In addition to this, there are other 

potent reasons 
why the lighter 
and cheaper pipe 
should not be 
used, the princi- 
pal being that, no 
matter how well 
put together and 
jointed, it is 
always liable to 
be crushed, with 
a consequent loss 
of gas to the 
master. Iron pip- 
ing always repays for the extra cost and trouble in laying, 
in that it lasts twice as long and needs far fewer repairs 
than the composition piping. 
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The workshop that we have in our mind's eye to be fitted 
up is one carrying twenty lights, which are to be so arranged 
around the shop that they afford light to lathes, vices, &c., 
as depicted at Fig. 53, the lathes and other apparatus being 
omitted from the illustration. 

All preliminary arrangements being made, the piping 
must be run straight up from the meter, using 1-inch pipes 
for the purpose, unless extensions are contemplated at some 
future period, when it will be advisable to use IJ-inch 
pipe ; which having been run up to the requisite height 
for the various lights, the places where the lights are 
to be fixed must now be marked, and between where 
the lights are to be placed plug the wall at distances of 
about four feet apart, this being necessary to enable clips 
to be screwed thereto. Next ascertain the lengths of the 
piping which will be necessary between each light, then 
screw them, and screw on also the T-pieces, 1-inch by 
■f -inch centre: Next carry the pipe round the shop, insert- 
ing the reqxiisite T-pieces wherever a light is required, and 
into the T-pieoes screw the necessary swivel cocks for the 
brackets, illustrated at Fig. 53. Another method for 
effecting this, and which saves much time, is to screw the 
swivel cocks into the iron piping iron, and thus dispense 
altogether with the T-pieces. 

Should this plan be decided upon, the fitter must first 
screw the pipe together temporarily, then put it into the 
position it wiU finally occupy j next mark on it with chalk 
where the lights are to be fixed, and cut a hole in the pipe 
with a round-nosed cutting punch, shown at 
Fig. 54, afterwards tapping it out for f-inch 
iron. This must be done carefully and neatly, 
so that the hole will take a good thread ^^f^-^- 
from the tap ; but the amateur will discover that a cleanly 
cut hole is not made without practice. The hole having 
been tapped, care being taken not to have it too large, 
but just sufficient that the flange on the swivel-cock will 
bed tightly into the iron pipe, then file round it, and tin 
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it with spirits of salts killed with zino. The best way 
to make this spirit is to dissolve zinc ia it until the spirits 
of salt wiU dissolve no more. It is then known as "killed" 
spirits, and should be poured oS into a dean earthenware 
jar, when it is ready for use. The holes having 
been tinned all round, next tin the flange on the 
swivel-cock screw. Then screw both tightly 
together, and well sweat them in with soft solder, 
as represented at Fig. 55. 

The method detailed and recommended is by 
far the quickest way of running a lot of fittings, 
though it cannot be commended for its thorough- 
ness, it not being nearly such a good or satis- 
^ 65. fS'Ctory a job as when the T-pieces are employed, 
the great advantage being that a lot of time is 
saved. The swivel cocks having been all soldered in, next 
get the piping together in its proper position, and then 
screw the clips on to the plugged spaces in the wall. In 
places where the gas fittings are liable to be subjected to a 
considerable amount of wear and tear, the dips are to be 
preferred to the ordinary gas hooks, as, if the plugging in 
the walls has been properly effected, they will 
never g^ve way. These dips, of which we give 
an illustration at Fig. 56, are made of i-inch by 
1-inch iron, and to slip over the pipe, having a 
couple of screw holes in them on the flanges on 
both sides. The various pieces having been got 
Rg.M. together and securely fastened, next screw the 
arms on, which for the majoriiy of workshops 
are required to be double, being about 2 feet 4 inches in 
length, and i inch by i inch, with a imiversal swivel to 
form the middle joint. All being finished, test by means 
of the meter as previoudy directed, and then paint the 
whole of the fittings over with oxide paint, this being the 
best, as it will prevent the fittings rusting. 

It very often happens that in the fitting up of workshops 
provision has to be made for the lighting of work benches, 
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lathes, &c., whioh run down the centre of the apartment, in 
-wluch c€U9e the illumination will require to be obtained ham 
pendants from the ceiling. This is very often accomplished 
by having a separate pipe for each light from the main 
supply, and fixing on the ceiling with blocks and pendant 
tops; but a far better plan in every respect, both for 
strength and quickness of fixing, is to take the main supply 
and with it rise to the ceiling, then carrying it over the 
lathes, benches, vices, &c., as required, and putting in 
diminishing T-pieces at the intervals wherever necessary, 
and then putting in swivels, instead of in the T-pieces 
screwing in swivel cocks. In fastening up, dips, as before 
directed, should be used in 
preference to the ordinary f] ' H H fl fl 

hooks. \\^_\\-44 \\ M 

The pipe being now in S , 

its proper place along the 
coiling, next ascertain and 
take the length of the 
piping which will be re- 
quired for the rod of the 
pendant, screw this tightly 
into the swivels, and then 
affix F-swivel cocks to the 
bottom, as shown at Fig. ^^ ^ 

67, where the joists, ceiling, 
top piping, swivel, pendant, F-swivel cock, and branch are 
all shown complete. Where there are several tiers of work- 
rooms to be fitted up, it is by far the better plan to run the 
supply about midway between, striking off for the lights on 
the right and left, as shown at Fig. 58 ; as by this means, 
when the supply is at one end only, those burners nearest 
the supply are often wasting gas, while those which are 
farthest, when the whole of the burners are lit, are often 
suffering from a deficient supply, and consequently bad 
light. When run midway the supply is equalised, and the 
lights consequently more uniform. □ g tized by Google 
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We would here caution all those wlio may contemplate 
haying workshops or large buildings fitted up, to take 
especial care that the service meter and supply pipes are 
sufficiently large, as it is an expensive job when extensions 
or alterations are needed to have to go all over the gas 
fittings from basement to roof again, to say nothing of the 
impediment caused to business. It is a safe plan to 
pursue that, supposing 60 lights are required, to have all 
the appliances put down for the supply of 80, and although 

it costs a little at the outset 
it will speedily repay itself, 
should there be any exten- 
sions later on. 

And here a few remarks 
upon burners for shops, 
workrooms, &c., may not be 
out of place, especially re- 
membering the various im- 
provements — all more or 
less beneficial — which have 
of late years taken place in 
burners, and in the gov- 
ernors, principally, attached 
to them. This is the best 
way to employ them, as by 
their means a less vitiated 
atmosphere is obtained, and 
a vast saving of gas effected; though in large estab- 
lishments where a number of hands are employed, 
perhaps a governor fixed at the meter is the better — 
certainly it is the cheaper — plan, and under any circiun- 
stances we advise a governor being used; while the 
best burners, except for special kinds of work, such as 
wood engraving, jewellery and watch-making, stone set- 
ting, chasing, &c., are those known as fishtails, which give 
a broad, flat light. A good test to apply to a governor 
burner is to try one near an ordinary one,^6ay where two 
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or three dozen are burning. Turn these all off, and leave 
the governor and one common burner still aligbt, and it 
will be observed that while the governor remains burning 
steadily and clearly, burning no more gas than before, 
the common burner is making itself heard by a hideous 
roar, with a light which is next to useless. The extra cost 
is speedily repaid in the diminished gas bill. 

In concluding this chapter we shall give some instruc- 
tions which will be found useful should it be necessary to 
make an extension of the lights in a workshop or ware- 
house. Presuming that such an extension is 
desired, and that it is not convenient to cut the 
iron pipe and insert a T-piece, it can be done 
by cutting a hole in the piping with a cutting 
punch, as previously described. The hole 
made, tap it out, and then screw a male 
and female union into it. We do not, how- 
ever, recommend this plan, as it is by far the better plan 
to cut the pipe and put in a T-piece; but if this is not 
practicable, the above plan will do, and has the additional 
merit of being quickly effected. It is shown at Fig. 59. 

It often happens that when extensions of iron piping 
have to be made, there is a good deal of " brickwork" and 
"stonework " to be cut away, and we therefore append a 
description of a couple of tools employed 
for the purpose. Thus, Fig. 60 is for "^ 

cutting away brickwork, and is com- j^ ..., 

monly made of stronff steam tube, 

1- • IJ J 1.x. L.' 1 Figs. 60 and 61. 

havmg welded on the cutting end a 
collar of the very finest shear steel, which forms the 
cutting edge, while at the end which is struck by the 
hammer there is welded about 4 inches of solid iron, 
which forms a solid point for the blow of the hammer, and 
prevents the end from becoming burred up. In welding 
the steel on to the cutting edge, the smith when making it 
must open the end a trifle, in order to afford the necessary 
clearance. These drills are fax superior tcK chisels for 
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cutting away brickwork; they cut cleaner, etraighter, 
and quicker. In Fig. 61 is illustrated a drill for stone- 
work. This must be made of 6 or 8 square '' steel cast," 
and the end for the cutting point must be jumped up a 
little longer than the other portion in order to afford a 
clearance. These are far preferable to the flat drill, as 
they can be satisfactorily used by a novice, and will cut a 
round and dean hole all through. These two appliances 
should always be included in the gas-fitter's outfit. 
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CHAPTEE Vni. 

SEMVICE FOR A lAMGJS WORKSHOP. 

Fitting up for a Double Supply— Stone Buildings— Separate Sup- 
plies—Fixing Stop-caps. 

Passing on from the fitting up of small workshops, 
we shall give the necessary instructions in the present 
chapter for the fitting up of a large workshop or similar 
erection with two supplies, the system now under notice 
only being adapted for buildings in which the whole of 
the workpeople commence and leave off work together. 
In places where there are half-a-dozen divisions, which 
start business and finish at varying times, the present 
method will not answer. 

Supposing it to be necessary to fit up a goodly-sized esta- 
blishment, say where from 150 to 200 burners are required, 
and where the workshops are of extreme length, it will 
be advisable to run a double supply from a barrel joined 
on to the meter outlet — ^that is, one supply for each side 
of the shop; while, should there be besides a row of 
centre benches, lathes, &c., it will be still more desirable 
to have a third supply from the barrel ; but, for the pre- 
sent, we wiU treat of the first case — that of a double 
supply. If possible, get the meter fixed as a preliminary, 
and then make a barrel similar to that shown at Fig. 62. 
Pirst, a T-piece is screwed on to the outlet pipe of the 
meter, and then two nipples are screwed about half way 
into it; one being at each end of the pipe, and on to the 
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nipples at each end elbows must be fixed, wMch must be 
bedded to each other (^uite tightly. If it is not possi}>le 

to screw them up 
Buificiently so Uiat 
they both stand 

\^ truly square they 

^1 must not be un- 

^ duly forced but 

unscrewed, and 
a small portion 
filed off of either 
the T-piece or the 
elbow — thus it 
will be found that 
at times the filing 
of a quarter of a 
thread wiU suffice, 
while, at other 
times, more will 
be needed, accord- 
ing to circum- 
stances ; and a 
little care and at- 
tention will soon 
enable the fitter 
to judge very 
readily. Presum- 
ing, however, that 
the pieces have 
been got perfectly 
square and also 
thoroughly tight- 
— • enedup, two stop- 
taps must be 
screwed into the elbows and then connected to the outlet 
of the meter, and then from these stop-taps the double 
supply must be run, striking off to the right and the 
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left for the respective sides of the shop, as indicated 
by the illustrations (Figs. 62 and 63), which convey a 
clear idea of the whole of the apparatus. In the case 
under treatment, the meter is supposed to be fixed in the 
right-hand comer of the end of the apartment. Should 
there be more than a single tier of workshops to be lit up, 
and the two supplies are, for instance, 2 inches, then rise 
up to the height desired for the supply for the first of the 
workshops and put on a diminishing T-piece on 2-inch 
ends by 1-inch centre ; then go up again from the 2-inch 
end of the T-piece to the next tier, and so on for so many 
floors as it may be desired to illuminate, taking the neces- 
sary supply for each floor from the 1-inch centre of the 
T-piece. Should it be contemplated that at any future 
period any extension wiU be made, it will then be neces- 
sary to run the main supply all of the same size ; if not, 
it may be diminished to 1^- inch after the two first shops 
have been fitted. In Fig. 62 and Fig. 63, b is the barrel ; 
p the first supply for the right-hand side of workshop ; s 
the second supply which rises and crosses over to the other, 
or left-hand, side of the shop. A reference to the illus- 
trations fully explains the modm operandi. 

The main supply having been run all right, and the 
T-pieces placed in their respective places at proper 
distances, the walls must be plugged at every 4 feet 
distance with square plugs, to which clips must be screwed 
with which to hold the pipe in its proper position, not 
omitting to give the shop supply a slight fall to the main, 
the plugs being adapted accordingly. Some lengths of 
1-inch piping must now be procured and cut to the 
requisite length for the spaces between each light. This 
done, screw them and the T-pieces together. In this in- 
stance the T-pieces for the swivel cocks must be 1 inch by 
f-inch centre iron thread. 

In places where stone is largely employed for building 
purposes, the fitting in of a wooden plug is a matter of 
some difficulty unless a great deal of time is spent over it. 
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Even if the plug is fixed in a joint the advantage is very 
slight, as this joint is often so small as to render it practi- 
cally useless. In such circumstances as these the wall will 
have to be plugged with lead. To effect this, first of all 
bore the screw holes in the block on to which the bracket 
is to be fixed, and from this mark where it is desired the 
screws shall go into the plug; next drill, with a stone 
drill, the two or three or mbre places so marked — generally, 
however, two will be the number — the size of the holes 
being i inch— or, if required, larger, according to circum- 
stances — and about 3 inches in depth, and larger at the 
bottom than at the top, in order that tho 
lead when it is put in may hold firmly. 
This done, take two wooden screws of the 
size for the block, which smear thoroughly 
all over with ordinary blacHead, after 
which well dust them over with powdered 
dry lead until they are quite dry. Now 
take a limip of plastic day, and into it fix 
the head of the screw, afterwards putting 
the screw into the hole, working the day 
round the outside of it, but leaving a 
small space open at the top of the hole 
to enable the molten lead to be poured 
into it. All this having been done, pour 
the hot lead into it until full and leave it to cooL "When 
the lead has set take off the clay luting, and then dean 
off all the superfluous metal nice and flat to the stone, 
this being best accomplished by means of a sharp wood 
chisel, the cutting being done while the screws are 
in. Next take out the screws, when, if they have 
been blacHeaded properly, they will readily leave the 
lead, in which a capital even thread will be found into 
which they can be readily screwed again. This is the 
best description of plug that can be employed where the 
ordinary wooden plug is unattainable, and is also to be 
recommended where there is likely to be much heat, such 
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as from furnaces, &c. The method of plugging is shown 
at Fig. 64. 

When large workshops or similar places are being fitted 
up for gas it is always advisable to get the various runs 
as straight as possible, so that there may be no imneces- 
sary bends or sets, while it is always better to use bends 
in preference to elbows. 

Some gas-fitters, when fitting up workplaces, adopt the 
mode of running the supply close up to the ceiling, and 
then putting in T-pieces where the lights are needed, 
then striking down from these with smaller piping and 
plugging the wall 
for bracket backs, 
as shown at Fig. 
65. This method 
answers very well 
where the lights 
are few and far 
apart — and, in fact, 
in such circum- 
stances the plan is 
to be preferred — 
but where the 
lights are needed 
at distances of 
every 3 or 4 feet the plan described in Chapter YII., 
Fig. 53, is to be preferred. 

We will now treat of the fitting up of a large establish- 
ment where the various workshops are let out to various 
kinds of manufacturers, and where it is desired to employ 
one, two, or three shops, or, perhaps, only one or three, as 
tho case may be, the remainder being turned off from the 
main supply, when it will be necessary to have a barrel 
made similar to that shown at Fig. 66. Under such cir- 
cumstances, the supply from the outlet of the meter, which 
is generally about 3 inches, will have to be carried up 
from the meter into a room above, if there be one, or some 
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other convenient place, where it can be easily got at, but 
at the same time out of the reach of mischievous boys and 
others, of whom there are generally plenty in a large 
factory. Thus, presuming the supply to be 3 inches, a 
T-piece, 2 inches by 3-inch centre, will be needed to form 
the body of the barrel, into which at each end must be 
screwed two 2-inch nipples, and into these latter two 
T-pieces, 2 inches by 1^ inch, must be screwed, and so 
on for as many more, fixed in the same way, as may be 
required; this depending, of course, upon the number of 
separate supplies required ; finishing off with a couple of 
elbows, 2 inches by IJ inch, one being at each end, as 
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shown at Fig. 66. A piece of IJ-inch piping, about 4 op 
5 inches in length, must now be screwed into each T-piece 
and elbow, and on to these screw male and female stop 
taps, and then on to the male thread of the tap connect 
with a long screw for each shop supply ; next, on to each 
supply put a "bye-pass," so as to allow of sufficient gas to 
pass for about three or four lights in each shop, or other 
place attached thereto, so that when the main supply is cut 
off, a sufficiency of gas may be obtained to enable a few of 
the work-people to go on with their business. These bye- 
passes are fitted by employing two |-inch brass bends and 
a union cock, as shown at Fig. 66. C"r^r-in]o 
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In some buildings, where the workshops are let off in 
flats, and the landlord 

supplies the gas for the I r 

whole of the house from ILILLlI m^ 

one meter only, the method 

of fixing the supply is 

exemplilBed in Fig. 67, 

where a stop-cap is screwed 

into a T-piece in the main 

pipe for each floor. This 

same plan will answer 

admirably where there is 

a separate meter for each 

workshop, as the inlet 

supply for the meter can 

be taken from the T-pieces. 

In our next chapter we 
shall deal with another 
method of fitting up work- 
shops — namely, ground 
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Fig. 67. 



floor, — ^which will be totally different from any of the 
foregoing. 
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CHAPTEE IX. 

GROUND-FLOOR W0RK8E0PS, 

Fitting up Engineers* and similar Shops — Cotinting-liouse and other 
Offices — The Benches— Forge lights — General Principlee. 

As mentioned in the preceding chapter, and in continua- 
tion of that portion of our subject dealing with the fitting 
up of establishments devoted to mercantile pursuits, we 
shall now treat with that branch devoted to the fitting up 
of shops in which heavy work is carried on, such as boiler 
makers, engineers, iron-workers, and similar branches of 
industry, and which it has of late years become more and 
more the custom to have on the ground floor only, and the 
fixing up of which with the necessary gas apparatus is 
totally different to any of which we have already given 
the instructions. In such a case as this the main supply, 
with its various branches, are run under ground, each 
light being taken from T-pieces put in at the requisite 
distances. 

When such workshops as these are to be furnished, the 
gas-fitter must as a preliminary select a good position for 
the meter, which must always be a low point in the estab- 
lishment, and at the same time as near to the main as it is 
possible, in order that it may not be necessary to extend 
the service. Care must also be taken to so fix it that the 
run for the main supply should be as straight as possible, 
and for this reason a good fall should be allowed to the 
meter. The main supply, and the various branches lead- 
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ing from it being, in such a case as that under review, 
below tlie ground, all the pipes wiU make a large amount 
of water, more particularly during the cold weather. At 
the outset, get the meter properly fixed if possible ; but if 
not possible, then strike off from where it is intended the 
meter shall stand, leaving about 2 or 3 feet to connect with, 
a long screw. Should the counting-house and clerks' 
offices not be supplied from a separate meter, it will, of 
course, be neces- 
sary to either 
make a barrel, or 
to take the supply 
on a diminishing 
T-piece on the 
meter outlet, 
similar to that 
shown in Fig. 68. 
Should a T-piece 
be put in, it must 
be connected, as 
shown in Fig. 68, 
with a stop -cap 
and a long screw, 
and should it bo 
necessary a bye- 
pass, as previously 
directed, must also 
be put in. This 
done, proceed with the fitting up of the workshop. The 
main supply having been run to the first branch, put in a 
cross piece, or, should only one branch be required, a 
T-piece ; next take the various measurements from T-piece 
to T-piece, or cross piecO; according to the plan which may 
be adopted, and in taking these measurements care must 
be exercised so as always to allow for the depth or dis- 
tance of the thread which will screw into each socket or 
T-piece, for if this is not attended to each of the measure- 
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ments will be thrown out ; thus, allow about f inch of 
thread or screw for 1-inch and IJ-inch piping, and about 
1 inch of thread for 2-inch piping, increasing it, if con- 
venient, to 1 J inch of screw for S-inch piping, and 1 J-inch 
thread for 4-inch piping, though an inch will answer, on a 
pinch, for both of the latter measurements ; for J-inch and 
f -inch piping t inch of thread must be allowed, and on no 
account must there be less, while all must be screwed on 
the taper, to insure close fitting. The main lengths having 
now been got out, they must be screwed together with the 
cross pieces, &c., and where the piping is run under the 
ground, as in the majority of cases of this description it 
will, the precaution must be taken to use plenty of white 
lead at the joints, which must be screwed up very tightly ; 
for if a joint is at all loose under the ground the wet soon 
works tiirough, eating away the threads of the screw, and 
causing a consequent escape of gas, which means an in- 
creased gas bill to the consumer, if not an accident at 
some time or other. 

Now when the first T-piece or cross piece has been 
screwed tightly in, the fitter should reverse the tongs, and 
giving them to the assistant, let him hold the piece which 
has just been fixed in position, when the other piece can 
be screwed in, proceeding in such wise until the entire 
length of the main supply has been run, when it can be 
finished off with a T-piece or cross piece fitted with a plug, 
this being done in case an extension should at any time be 
needed. 

This effected, the measurements for the branches required 
for each of the lathe, bench, or forge lights must be ascer- 
tained, and the lights put in as described. And here we 
may mention that it is preferable to have a long screw in 
from the main supply at each of the branches, so that, in 
the event of repairs, or of the pipes sinking and the water 
consequently lodging therein, the fittings can be readily dis- 
connected and repaired. The T-pieces on the respective 
branches for the bench, lathe, and forge ligjits must point 
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Tipwaxds for carrying the connecfcion to them, wliich will 
be made plain on a reference to the plan shown at 
Fig. 69. 

The main and branch supplies having been satisfactorily 
run, plugs must be inserted into all the open holes, and 
but little can now be done until the various tools, 
machinery, &c., are in their final positions, when the 
brackets can be fixed up. All being ready, the different 
lights must be put up, and this is generally a rather '* fad- 
ding " bit of business, as in a large establishment, where 
lathes, screw -cutting, drilling, slotting, and such like 
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Rg. 69. 

0, 0, 0, 0.— CroBses in Main Snpply. 
B, B, B, B.— Branches for Lathes, Benches, fto. 
V, F, F, F.— Forges, showing supplies thereto. 
L.— Long Screw and Baok Nut. 

apparatus are employed, the supplying of the light satis- 
factorily for the workpeople is such as to render the running 
of the piping so as to make a good workmanlike job a 
somewhat difficult matter, very few of the angles under 
such circumstances being quite square or ** right;" con- 
sequently, where such is the case, the better way is to make 
the peculiar bends of composition piping, which can be 
readily bent to any shape or curve ; or wire first, fitting the 
angles or comers of the respective machines, and taking care 
to get the fitting exact, after which the iron piping can be 
fashioned to the template thus made. It will sometimes 
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happen, where many sets are required for one piece of 
pipe, to connect them in some part of it with a long screw, 
but experience will readily prove to the gas-fitter when 
this is necessary. Whenever this is the case, it will be 
far better to make the various sets, &c., all on the one 
piece of piping correctly true to the template, afterwards 
cutting the piping, and then cutting a long screw on one 
end where it has been cut, as it makes far too many joints 
to put a separate piece in for a long screw. When 
the pipe has been fitted dose to the machine required, 
as shown at Fig. 70, it will be necessary to afiBjc the 
piping quite close up to the ironwork of the apparatus. 

This is effected by 
clips and screws; 
about two or three 
clips generally 
being quite suffi- 
cient for the pur- 
pose. The piping 
being now in posi- 
tion, place the clips 
(which should be 
Fig. 70. made of i-inch by 

|-inch iron) on the places where they are intended to be 
fastened, then mark the holes where the screws are to be 
placed by means of a scriber, a similar tool as previously 
directed, then centre-punch them for the drilling, after- 
wards drill and tap them, finally putting in the screws by 
which they are held in position. 

A word or two about drilling will not be out of place 
here. Thus, there is a variety of methods of drilling such 
holes as those above described, both in iron columns and 
machine frames, some workmen preferring a ratchet brace, 
while others affect a fiddle drill ; but to our thinking a 
brace similar to that illustrated at Fig. 71 is much to be 
preferred, especially as larger holes than for a J-inch screw 
are but seldom required. 
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In use it will be found that a ratchet brace is exceed- 
ingly cumbersome and awkward, while a fiddle drill takes 
far too long a time in working, and these are our reasons 
for not advocating their adoption. Instead, however, the 
brace shown in Fig. 70 is handy, light, easy and sure in 
its working, and does its task speedily and thoroughly, 
while it will drill any hole up to i inch, and, what is 
better than all, it can be worked in a variety of posi- 
tions such as are unattainable by either of the tools 
before mentioned. This in 
the fixing up of diflS.cult 
lights is no mean advan- 
tage. The holes having been 
drilled for a depth of about 
f inch, next tap them out, 
using a little soapsuds as a 
lubricant for cast-iron work ; 
next screw a swivel cock on 
to the end of the supply pipe, 
and then fasten the pipe up 
with the clips, as shown at 
Fig. 70. It is preferable 
to employ either swivels 
or swivel cocks for such 
jobs as those here treated, 
as in the fitting of wing or 
bracket backs to iron frame- 
work far too much time is 
taken up, while the former plan answers equally well. 
When fixing up a forge light, always employ J-iron barrel, 
for the reason that, there being seldom anywhere to which 
to affix, it needs must stand out from the flooring as a 
pillar, for which a slighter barrel will not do. Of course, if 
a fastening can be anywhere obtained, J-inch piping will 
answer all purposes. When fixing up forge lights, it is a 
somewhat general practice to screw the upright or pillar 
piece of barrel into a T-elbow, or bend, as the ease may 

Digitized by VjOOQ 




Fig. 71. 



68 



GAS FITTING. 



^ 



be, and then to bed or pack the earth round it for a 
support. This plan is not to be commended, a much better 
system being to procure a piece of wood, about 12x3 in., 
into which bore a hole sufficiently large to admit of the 
iron barrel passing freely through it. Then drop this over 
the T-piece, or elbow, screw the upright piece tightly in, 
next ram in the earth tightly on to the wood, which will 
prevent the pipe leaning, which would not be the case 
with the former and commoner plan. For explanation see 
rig. 72. This plan takes a little more time, but it is much 

to be preferred, while 
a joist will generally 
supply the wood bed- 
ding. The above 
effected, next put on a 
swivel cock fin. X f in., 
iron size, and from the 
f in. make the bracket. 
In this case, as in most 
others wl^ere the lights 
are to be used for 
mechanical purposes, 
make the bracket 
double, and, if neces- 
sary, even treble, em- 
ploying for the middle 
joints universal swivels, the length differing according to 
circumstances. Do not have the brackets too long, and for 
this reason avoid treble brackets as much as possible, as 
aU brackets beyond double are liable to get weak and 
drooping. 

In such work as the preceding always employ the best 
material alike in piping and fittings, throwing away all 
which show the least flaw, as however much white-lead 
stopping in joints may do in private houses, these are 
totally unsuited to the rough wear of an engineers' work- 
shop, where it is impossible for the work to be too strong 
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or too well finished. Appearance in such work counts for 
little, the object being to have fittings which will wear 
well. All being finished, apply the meter test for half an 
hour, bearing in mind our previous injunction not to look 
beneath the flooring or elsewhere for an escape of gas with 
a naked light, as the result may be more disastrous than 
pleasant. 

The above principles will govern the fitting up of any 
workshop, whether it carry half-a-dozen or a thousand 
lights, the differences being merely those of local detail, 
and if attention is paid to our instructions, bearing in mind 
that strong work is a sine qud nan, and also that iron piping 
must be employed, we doubt not that all will be satisfactory. 
Before concluding this work we purpose giving a detailed 
description, with sketches, of the various tools employed, 
this portion of our subject being manifestly intended for 
amateurs, though it is more than possible that professional 
fitters may find a *' wrinkle '* or two worthy of attention. 
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OHAPTEE X. 

TEBATItES, MUSIC'EALLS, ASSEMBLY-ROOMS, ETG. 

Inspection of the fioilding — Precautions to be taken — Star Lights—- 
Befresbment Department— Wing and Stage Lights — Smoking 
Tables for Music Halls— Gallery Lights — ^Bing Burners— Ball- 
rooms, &c. 

The next stage in onr work will take us to a rather heavy 
portion, namely the fitting up of a theatre — which will in 
great part answer also for music-halls and assembly-rooms, 
the only difference being that in the latter instances the 
lights are generally fewer and somewhat differently ar- 
ranged. 

In extensive works of this description, it is customary to 
work from the architect's plan, and this method is to be com- 
mended for a variety of reasons ; but it sometimes happens, 
especially on a refitting-up job, that no plan is to be 
obtained, but that instead the fitter has to take down the 
old lights, and then put up the new ones according to his 
own fancy and discretion. 

In such work as this, at the outset the fitter should 
make a thorough and complete inspection of the whole of 
the building, settling as he goes on the most convenient 
places for the various rims, and, if it be deemed necessary, 
the syphons, and keeping in mind thoroughly the fact that 
in a job of this description, deficient joining and conse- 
quent jumping lights must not be permitted imder any 
circumstances. Be particular also to procure a good fall 
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either direct to tlie meter, or the syphon, according to 
which plan is adopted. The meter having been fixed, 
next, from the outlet run the supply for the right-hand 
side of the stage, as shown in Fig. 73, and making 
a barrel, as represented in that illustration. It is almost 
superfluous to remark that it will very largely depend 




Fig. 73. 



upon the class of music-hall or theatre that is to be 
fitted up as to how many outlets will be necessary to be 
fixed on the barrel ; but in the majority of cases it will be 
found that outlets wiU be needed for the following, at any 
rate : — the foot-lights, the wing-lights, the dressing-rooms 
and green-room, the property rooms, and lights for stairs^ 
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ante-rooms, landings, &c., &c., while one will also be neces- 
sary for the star sun-burner, or chandelier, in the ceiling 
of the auditorium, and one for the bracket chandeliers, 
should the house be illuminated by this means. In many 
instances, less than this number will be suflB.cient; for 
instance, in music-halls and places where full-dress dramatic 
performances are not given. No matter, however, what 
description of building it may be, it will be necessary, in 
every case, to insert a bye-pass into every outlet of the 
barrel, this being necessary to prevent the gas from going 
out entirely should the lights happen to be lowered too 
much, as will occasionally happen, if they are turned 
down hurriedly, during the progress of a performance. 
The main supply having been properly run, it will 
next bo necessary to fix the barrel on, as illustrated at 
Fig. 73, after which proceed to run the various separate 
supplies. 

In our illustration it will be observed that the footlight 
supply is represented as rising from the stop tap and again 
faiing beneath the stage, it being syphoned as shown by 
the letter s. It then rises again on to the stage where the 
lights are required. Sometimes this supply is run on to 
the stage, and sometimes beneath it, but the latter plan 
is always to be preferred. The best lights for this purpose 
are undoubtedly the "Argand," as they impart a far 
brighter and steadier light than any other description, 
although they consume a far greater quantity of gas, and 
throw out far more heat, but in buildings of the descrip- 
tion under notice these drawbacks are but of slight 
importance. Be careful, however, that wherever the 
supply is fixed, that it is thoroughly well stayed, in order 
that the chimney glasses will not bum and consequently fall 
off, while ballet or other dancing is in progress, and also 
take the precaution to protect them with a wire netting or 
similar guard, in order that the costumes or skirts of the 
performers will not catch light. The glare from the 
front of the lights must be taken off by means of shades 
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similar to that shown at Fig. 74. The second pipe shown 
in Fig. 73 denotes the supply for the house ; the third pipe 
that for the star or sun lights, chandeliers, &c. ; the fourth 
that for the dressing-rooms and whatever gas is needed for 
the illumination of the green-rooms, retiring-room on side 
of stage, property-room, &c. ; while the lights required 
beneath the stage can also be taken from this supply, 
because this will not, like most, if not all, of the others, 
need to be suddenly lowered during the progress of the 
entertainment. Whenever the theatre or h^ is lit up with 
bracket chandeliers, these are usually run in a double tier 
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on each side of the building, namely, in front of the rows 
of boxes, the piping being run beneath the flooring, and 
then struck up on the inside to each light, each pipe pass- 
ing through a thick, ttrong, upright stay, usually of wood, 
on which the chandelier bracket is afterwards screwed. 
All these supplies must be run with iron piping through- 
out their entire distance and along the top of the bracket, 
being then fastened by means of cKps and screws as 
described in a preceding chapter, and as illustrated in 
Fig. 75. Also each such light must depend from a strong 
cup-and-ball joint or socket, and this plan must also bo 
pursued if pendants, chandeliers, or star lights are hung 
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from tlie ceiling of the stage or auditorium, be the lights 
temporary or permanent. 

When a building is illuminated by means of star lights, 
the supply pipe is generally run along the centre of the 
ceiling, over the various beams and joists, T-pieces being 
put in at the respective distances, while from these T-pieces 
are drop-pieces, so screwed in as to project for a distance of 
about H inches through the ceiling, while this projecting 
piece must be a long screw. Between the various joists 
and beams the piping must be well stayed by means of 
strong bridge wood ; pieces 4 inches by 6 inches will gene- 
rally answer 
admirably. It 
must then be 
firmly held in 
position by 
means of a couple 
of flanges bed- 
ded against each 
side of the 
bridgewood, this 
preventing the 
drop-pieces from 
being screwed 
out, a casualty 
which has frequently been brought about by the turning 
round of the chandelier. For a clearer definition see Fig. 76. 
Should any lights be required for the refreshment depart- 
ment, which is generally situated in the front of the building, 
and over the principal entrances or for the exterior of the 
theatre or hall, the supply for the same can be taken from 
the main outlet before it reaches the barrel, care being 
taken to insert a stop-tap at some convenient place for the 
turning of the gas on and oft. These outside lamps will 
require to be twigged in a similar manner to that detailed 
in Chapter XIII. for the fitting up of bracket and pillar 
lamps. 
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Of course, in all this the fitter will require to be 
guided entirely by local circumstances as to the manner in 
which he will lay the various runs after leaving the 
barrel, as it is seldom, if ever, that any two theatres or 
similar buildings are laid for their gas fittings precisely 
alike. 

The supply pipe being run, the various fittings must 
next be put in, and the final to fix a board over the barrel 
similar to that illustrated at Fig. 77. This miist be made 
of good strong timber — ^beech or oak — and have holes cut 
in it to fit over each of the stop taps. The raison d ^Stre of 
this board may not at first sight appear, but it answers two 
very important purposes — it prevents mischievous boys 
and others tampering with the bye-passes, and it also 
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Fig. 78. 



serves as a guide to the gas attendant for turning the 
various supplies on and off round the holes so cut out. 
Eound these brass rings are fitted and indiced with '* Full 
on," " Half on," and '' Off." Separate keys must be fitted 
to each tap, and these securely fastened on. Generally 
it will be found better to employ wing taps for this purpose, 
as they are far handier than the ordinary ones, but they 
must be kept thoroughly greased, so that they can be 
readily turned by the fingers. In Fig. 78 is shown a wing 
tap, and at Fig. 79 a species of light employed for tem- 
porary occasions, such as rehearsals, extra side-lights, &c. 
For the side wing lights for the stage, it will be foimd 
best to either punch or drill them, at intervals of 6 inches, 
using |-inch iron piping for the purpose, afterwards con- 
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nectmg them so that they run across the stage from one 
side to the other, and at the top it must be at the least a 
foot above the hanging drapery. The precaution must be 
taken to stay these lights at convenient points in order to 
prevent them swinging too near the light drapery, and 
thus setting it alight, this staying being particularly 
necessary at the top, owing to the greater tendency the 
lights there have to sway, and to the dangerous proximity 
of the ** sky borders.'' As most of our readers are aware, 
when chandeliers and bracket lights are used for the interior 
of a theatre, they are usually of glass, with lustre hangings, 
and though exceedingly handsome, there is one great 

drawback with them, 
that they require a lot 
of cleaning and care, 
and for this reason star 
or sun burners are 
much to be preferred. 
Although the quan- 
tity of lights needed 
to effectually iUumi- 
nate a pubKo place of 
amusement, such as 
that of which we have 
treated, will depend 
upon the length and breadth of the architect's plan, stiU 
the following will be found a sufficiently good rule for 
most requirements by which to work : procure the length 
and breadth of the building, then multiply both together 
for the number of square feet, next divide the product 
by 20, when the number of burners required will be given. 
The positions of these will depend upon the fitter's taste and 
judgment, combined with the architect's instructions. The 
best burners to use will generally be Bray's No. 2 or No. 8. 
In the case of a music-hall the same system will apply 
as a rule, it being general for such establishments to have 
a barrel with three outlets — though in many instances two 
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will be found sufficient, while the number here recom- 
mended, three, will always be found ample, viz., one for 
the foot and wing lights, one for the sun light for tha 
centre of the auditorium and the bracket lights, and the 
third for the dressing-rooms, the exterior lanterns, and the 
refreshment saloon, a bye-pass being of course put on 
each. In the case of two outlets from the barrel only being 
needed^ 

they can be ^, ^err ttof^9»*iKtr^ ^j i^ 

distributed Irl 

thus: — one ,. 
for the 
wing and foot lights, 
and one for the sun 
burner, dressing- 
rooms, and refresh- 
ment bars, convenient 
taps being fixed so 
that each branch can 
be turned off sepa- 
rately, as each depart- 
ment will necessarily 
be supplied fi'om a 
separate branch in tho 
first supply; but for 
preference we recom- 
mend the triple outlet 
as being by far the 
more satisfactory in 
every respect. In the 
long run it is prefer- 
able to put on a distinct supply just below the barrel foi* 
the dressing-rooms and passages, as these lights may be 
required at times when the others are not. This extra 
supply is run about 6 inches below the barrel, and con- 
sequently in no wise affects the third supply. The arrange- 
ment is illustrated at Fig. 80. 
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The centre is best illuminated by three star lights, the 
number of burners upon each of the stars depending upon 
the size of the hall, with other local circumstances ; and if 
one or more galleries run round three sides of the building, 
the spaces beneath them must be illuminated by means of 
strong bracket lights, these being fixed at intervals of 
about ten feet apart, and at a height from the floor of eight 
feet. 

In some of the larger and better arranged music-halls, 
especially in the metropolis and larger towns, it is custo- 
mary to have in each of the small tables a jet, the light 
being for the convenience of smokers, and as it prevents 
the possibility of fire arising from the dropping of 
matches, the use of these gas jets is 
decidedly to be commended in all cases. 
Where these table lights are adopted, 
the supply for them must be taken 
from the main outlet before it reaches 
the barrel, when a stop tap must be 
put in, and then from this stop tap 
rim about a foot of piping — or more if 
necessary — }-inch piping being gene- 
rally sufficiently large for this supply 
Fig. 81. — after which put on a T-piece, and 

then from one end rise, with a bend for the supply, 
beneath the floor, and on the other end of the T-piece 
fix a syphon. The best plan for running this is illus- 
trated at Fig. 81. In the illustration the run is depicted 
as going across the floor, the T-pieces being put in to 
run straight down the body of the hall, and so that 
they fall beneath each row of tables. Of course, there 
would be more than the number represented here — four — 
but our illustration will convey the idea sufficiently well. 
In fitting up for these jets, a T-piece must be put in 
beneath each table, and then the supply must rise from 
that to the jet itself. The precaution must be observed of 
allowing a sufficient fall with each of the pipes, to the cross 
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piece with the T-pi®ces, and then give that a good fall to 
the syphon. 

In cases where the run is at all a lengthy one, and a 
good fall cannot be easily obtained, it is advisable to work 
with a spirit-level, which must be used on each length as it 
is screwed together, the pipe being packed under where it 
is necessary, and if these instructions are followed carefully, 
any mistake will be ahnost impossible. Half-inch piping 
should be used for this throughout the straight runs, but 
the T-pieces put in for the tables can be J by f centre, as 
f is every whit as strong for the upright pipes, these 
conveying all the gas that is necessary for so Bmall a jet. 
The fittings for the tables must be thoroughly strong, and 
all thoroughly fbced, and the jet need not be above 4-inches 
in height, while all must be fitted with stop-cocks. 

When running the pipe for the brackets — ^presuming, of 
course, that the hall is furnished with galleries — ^the best 
way to do so will be to strike off from the right and the 
left from T-pieces, as shown at Fig. 80, and then run as 
straight as possible beneath the galleries, dropping down 
at T-pieces put in at the various required distances, which 
would be about every 10 feet. The left-hand side is repre- 
sented in the illustration as rising over the back of the 
j)roscenium, and then dropping down to a syphon, and it is 
imperative that this supply should have a drop to the 
syphon shown in the figure. This method will be found a 
far better one than running the pipe entirely round the 
building, as by this means the lights are more 
equalised, the supply of gas being consequently 
divided equally. 

For the brackets beneath the galleries, an 
elbow drop screw, similar to that shown at 
Fig. 82, must be employed in fixing. These ^- ®- 
drop elbows are manufactured in almost all sizes on the 
inside or female screw end. The outer or male end is 
usually screwed f brass thread for the bracket backs 
to be screwed on to ; the other, or f emale^end, .J, f , 
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J, and f-inch iron thread, as the case may bo. The 
various runs for these brackets having been satisfactorily 
arranged, the piping must be raised and run for the star 
or sun lights along the centre of the joists or beams in the 
ceiling, working in a precisely similar manner to that 
detailed in the former portion of this chapter, treating of 
the fitting up of theatres. 

We shall now leave the stage and hall, and turn our 
attention to the fitting up of that very necessary and almost 
indispensable adjunct of a music -haU, 
viz., the refreshment saloon. In this 
bar one or two mullers for the keep- 
ing of hot water for grog will be an 
absolute necessity, and the best method 
for heating these mullers is by means 
of a ring burner, as shown at Fig. 83. 
These ring burners are usually con- 
*^' * structed from ^-inch to J-inch piping, 

being afterwards bent to the desired shape^— usually circular 
or oval — to accommodate the muller, the two ends, of course, 
having been previously welded up, and not left open as 
shown in the illustration. The cross piece is next made 
with an equal T-piece, and two small pieces, which are 

screwed into it. The ends 

Z ^^ i — ^ will then require to be filed 

to the shape shown at Fig. 
^' ^' 84, and afterwards fitted into 

the two holes already provided for its reception in the 
ring. First, neatly fit them together, and then braze the 
joint, either employing the forge or the blow-pipe— if the 
latter a gas one — tying the pieces for greater security 
with thin iron binding wire. "When brazing these together 
mix the spelter with powdered borax and water, and to 
put it on, use a brass rod, flattened at one end. This will 
enable the workman to put the spelter on while the metal 
is being heated, and is especially handy when a forge is 
used. The ring burner being constructed, next proceed to 
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Fig 85. 



fit it. This mtist be made to bum on the " atmospheric " 
principle, that is to consume a mixture of air and gas ; and 
to efPect this, an air chamber must be constructed in which 
the air and gas can be mixed before passing to the con- 
suming chamber or burner. In the top of the ring a series 
of holes must be drilled — using a t^ffth-inch drill for the 
purpose — at distances of about i inch, 
which fill the place of jets. 

The next job will be the air chamber 
or bulb, which must be constructed of the 
shape shown at Fig. 85, and hoUow, 
having holes drilled in it of about a 
quarter of an inch in diameter, as repre- 
sented. The bulb end must be tapped 
out for f -inch brass thread, and the flaoge 
end i-inch or }-inch iron thread, as the 
case may be. A f -inch brass elbow drop 
screw must then be procured, and in one end of it a small 
piece of brass must be brazed, after which drill a hole in 
the centre not the least bit larger than an ordinary sized 
darning needle in diameter. This accomplished, all is 
ready for the fixing of the burner. See 
Fig. 86. 

Attention must now be turned to the 
counter upon which the muller is to stand, 
and this settled, a hole will have to be 
bored by means of a centre bit or cut 
through the counter for this purpose. 
Take a piece of iron piping of sufficient 
length and screw into the T-piece of the ring burner, this 
latter being about J inch below the bottom of the muller, 
or an inch at the most. One end of the pipe should be a 
long screw, namely, that which passes through the coimter, 
and on to this a back nut must be screwed. Next fasten 
an iron plate, or *' washer," about 6 inches in diameter 
and about 26 wire gauge, on so as to bed against the back 
nut ; next pass the pipe through the hole in the counter, 
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and then underneath fasten another plate. The air chamber 
must next be screwed on, and after that the elbow drop 
screwed into the bulb as shown in our illustration. It will 
then be ready for connecting up to the pipe and cock, which 
latter must be a union, and will then present the appear- 
ance of Fig. 87. After everything has been finally con- 
nected tighten up thoroughly the back nut on the top of the 
counter. Finally, procure a barrel board, as directed pre- 
viously. 

These ring burners are about the best of any for the 

heating of mullers in 
> refreshment bars, as, 
if properly fitted, they 
throw off no smoke, 
dirt, or smell, while a 
good clear heat at a 
small cost is obtained, 
and although any 
other atmospheric bur- 
ners will answer these 
purposes, still we can 
recommend the ring as 
being by far the best. 
As the last section 
of our present chapter, 
we shall now pass on 
to the fitting up of assembly and ball-rooms, which though 
somewhat — and in details very materially — different from 
theatres and music-halls, are yet to a certain extent con- 
nected, and for that reason we have thought it advisable 
to include this branch of our subject in the present chapter. 
En the fitting up of such establishments as ball-rooms, town- 
halls, assembly-rooms, and banqueting saloons, and such- 
like large places, one of three methods is generally adopted 
for illumination, namely, sun lights, star lights, or coronas, 
the last named but very seldom, as they are usually devoted 
to buildings of a sacred character, and in our next chapter, 
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wMcli will deal with the fitting up of churches and such 
like sacred edifices, we shall treat of the fitting of coronas 
Ailly. We shall therefore now only touch upon the two 
remaining systems, and as we have already given the details 
for fixing up these lights in the case of theatres and music- 
haUs, it will not be necessary to here go into detail, seeing 
that they are generally adopted in assembly and other 
halls, for which the method of fitting would be substan- 
tially the same as that given in the earlier portion of this 
chapter. 

Por an assembly-room or town-hall it will be necessary 
to put a barrel on to the meter with three or more outlets, 
according to the size, and especially if there are shops 
built out in front of the hall, as is now frequently the case, 
particularly with our large modem hotels. When there 
are shops then three outlets will be necessary, one for the 
centre of the hall or assembly-room, one for the ante-rooms, 
passages, &c., and one for the outstanding shops. This 
third supply will have to be a somewhat large one, say one 
inch, and will require to be carried up from the basement 
of the house to the topmost story, with T-pieces inserted 
in every apartment, so that a separate meter may be sup- 
plied to each room or shop, and thus ea^h tenant pay 
for the amount of gas which he consumes : unless, as is 
sometimes the case, the proprietor or landlord lets the shops, 
offices, or apartments at a rental in which the gas is 
included, in which case, of course, the supply can be run 
direct from the outlet pipe and the various meters dis- 
pensed with. 

A few words respecting the hiring or letting of assembly 
and other public rooms may not be out of place here. 
Thus it is xisual to make a charge of so much per 
night, inclusive of gas, but it occasionally happens that 
the room is let exclusive of gas, this being a separate 
charge. In this case, a register of the meter must be made 
before lighting up, and the same when all the lights have 
been extinguished, when the number of f eej^of sas con- 
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Buixied can be readily ascertained, and the consequent cost 
arrived at. 

In the above all the necessary instructions have been 
given for the fitting up with gas apparatus of theatres, 
music halls, and assembly-rooms, and with the remark 
that the method for each is somewhat similar, we shall pass 
on to describe the fitting up of buildings devoted to reli- 
gious purposea. 
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CHAPTER XI. 

CHURCHESy CHAPELS, AND PUBLIC BUILLINOB. 

Fitting np Pillars— The ** Composite " Plan— Vestry Lights— Barrel 
and Outlet Taps — String Course Piping— General B^marks. 

In this chapter we shall treat of the fitting up of sacred 
edifices, treating first of the furnishing of chapels, for the 
reason that in some cases the method more nearly ap- 
proaches that pursued for music-halls and similar establish- 
ments than does that adopted in churches proper. For 
this transposition and digression we trust our readers will 
pardon us, when we at once resume our subject. 

In fitting up chapels it is general to employ for the 
principal lights star or sun lights, coronas, and pillars. 
Wherever star lights or sun lights are adopted, they are 
fixed up according to the instructions given in the preced- 
ing chapter. Where pillars are employed, they are usually 
fixed along the tops of the pews, and in instances where 
these have been abolished, as is now the modem fashion, 
they are placed at the ends of the rows of seats, or bracket 
lamps are employed instead. At Figs. 88 and 89 we give 
a couple of the pillars generally selected for the illumina- 
tion of chapels. They must be placed at intervals of ten 
or twelve feet, the necessary supply of piping being run 
beneath the floor, the branch for each light being up on 
the inside comer of each pew. In the case of open benches 
a different plan, to a slight extent, will have to be adopted, 
though the expense will be found to be in ^cess, than 
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where the pew and pillar combination exists. When 
putting up these pillars, supposing composition piping is 
used — which we do not advocate — it must be boxed over to 
prevent it from being damaged. 
Of course, where iron piping is 
employed, this will not be neces- 
sary, but in this case the pipe 
will have to be secured by means 
of neat brass clips and screws, 
the former having three holes on 
each end, both being fashioned 
according to the- illustrations, 
Figs. 90 and 91, by which 
means the plain pipe has an 
ornamental, and at the same 
time an ecclesiastical appear- 
ance imparted to it, and in every 
respect this plan is to be com- 
mended. Generally speaking, 
in arranging the lighting appa- 
ratus for a chapel, it will be 
found that a couple of lights 
will be necessary for the pulpit, 
one being placed on each side ; 
in the case of a platform for a 
Baptist chapel four will be necessary, one on each side of 
the Bible cushion, and one at each end of the platform 
besides, while the desk from which the hymns are 
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Fig. 80. 



Fig. 90. 



Fig. 91. 



announced, generally below the preacher's platform, will 
also require a couple of lights, one on each side, while 
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should the pulpit be closely backed on to a wall, it will be 
advisable to add a third light above the preacher's head, 
BO as to furnish him with a good light from behind. 
Although this light may not often be required, it is just 
as well to fix it up while the job is in hand. With 
respect to the principal light for the roof of a chapel, 
whether sun, chandelier, or corona, the fitter must be 
guided by circumstances, but we would caution him 
against the last named, as they do not impart n sacred tone 
to any building, and the fittings of every building should 
always be in keeping 
with the uses to which 
the building is to bo 
devoted. 

Should there be any 
schools in connection 
with the chapel, and 
which receive their 
supply from the same 
meter, the supply must 
either be run from a 
barrel or from the out- 
let, a separate stop- 
cock being inserted to 
enable it being turned 
on and off, this being, 
of course, fixed in 
some convenient place, but out of the reach of the school 
children, who might otherwise feel disposed to **play 
larks" with it. 

The best lights for the school-room are strong and plain 
iron 2-light pendants, which the fitter can readily make up 
himself. Iron piping, employing 1-inch for the rod, and 
i-inch or J-inch for the arms, will answer admirably. 
First, get the pieces of the proper length — this depending 
upon the height of the rooms, the arms of each pendant 
being 6^ feet from the floor ; screw these into the body. 



Kg. 92. 



88 GAS FITTING. 

which is in reality a diminishing T-piece ; on the top fix a 
cup-and-ball joint, and on the arms fix two swan-neck 
cocks, when it is ready for fixing np, and will present the 
appearance shown in Fig. 92. It can afterwards be 
painted any colour desired — ultramarine blue or chocolate 
being recommended — which will materially preserve it. 

As we mentioned before, in chapels where galleries run 
round three sides of the building, the building is often 
fitted up on the composite plan, viz. : " bracket chande- 
liers," '* brackets," and " pillars." In such a case as this 
the centre of the building is illuminated by means of 
bracket chandeliers, the galleries by pillars, and the spaces 
beneath the galleries by brackets ; the bracket chandeliers 
being placed round the sides of the galleries. 

When fitting a building up in this fashion, the various 
supplies must be run beneath the flooring of the galleries, 
a separate supply being required for each side, and the 
branches for each light will require to be taken from this 
supply. The branch pipes down the walls for the supply 
of gas for the brackets will have to be let into the plaster 
or stone of the walls, these latter being afterwards neatly 
repaired, while the main supply will require to be run on 
the bottom beam in order to insure a fall for the branches. 

Having disposed of the general fitting up of a chapel, a 
few words which will apply to all buildings — be they de- 
voted to religious or secular purposes — may not be out of 
place here, though it is more in their association with the 
former that we here touch upon them. Thus, whenever 
it is desired that a chapel or school-room is to be warmed 
with gas, a separate supply will require to be put oa 
from the meter outlet for that purpose, but farther on in, 
our work we shall deal with this portion fully. 

In cases where wet meters are employed in large build- 
ings, and especially in churches and chapels which are 
very often closed the whole of the week, a few simple pre- 
cautions wiU need to be taken during the winter months. 
When the frosts are at all severe it notr infrequently 
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happens that the meters get frozen up, and especially 
when the gas is only used on Sundays and the meters 
axe exposed to the elements^ as, for instance, when in 
an area. To prevent this the meter should be well boxed 
up, and between the meter and the woodwork hay bands 
stuffed in in order that a certain amount of warmth may 
be provided, though even this does not always effect the 
desired end. 

Should an accident as this be contemplated it were well 
for the attendant, some two or three hours before the 
gas is required, to light up one burner, this being qtiite 
sufficient; though a better plan is to light all the jets on 
Saturday evening and then turn them all out except one, 
which allow to bum on all through the night, haK on, as 
the gas passing through the meter to supply that one 
small light will be quite sufficient to keep the drum re- 
volving, and so prevent the meter getting frozen up. 

If a light is unobtainable it may at once be con- 
cluded that the meter is frozen, and a meter very seldom 
requires to be supplied with water during frosty weather. 
Should the meter be frozen take the inlet and the outlet 
off, next take the syphon screw out, and then pour boil- 
ing water down both the inlet and the outlet until the 
water runs out of the syphon. The meter will then have 
been thawed, and it must be allowed to run from the 
syphon until no more will flow, when it will have reached 
the water-line ; the inlet and outlet must then be put on 
again, with the syphon screw, and all will be found to be 
in working order again. 

As mentioned for the fitting of chapels, there are about 
three styles of fitting-up churches — subject, of course, to 
local modifications — namely, pillars fixed to the pews, 
columns rising from the floor, and brackets or chandeliers 
for the spaces beneath the galleries, or a combination of 
both. 

But, perhaps, the best plan of illuminating a church 
—where it is possible to put it into effect^^(j^9^ave a 
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line of lights on each side of the building running along 
the top of the string course above the colunins and arches. 
In the following lines we shall describe two systems, in- 
cluding the last mentioned, as they generally apply, leaving 
any necessary modifications or amplifications to the intelli- 
gence wd judgment of the irorVma,n himself and the 

exigencies of the 
building itself. 

The instructions 
given before for a 
chapel will apply 
equally well for a 
church — taking the 
difference in build- 
ing into <K)nsidera- 
tion, with other cir- 
cumstances; when it 
is intended to fit it 
up with brackets, or 
bracket - chandeliers 
and pillars, butwhere 
columns are em- 
ployed, the method 
will be totally dif- 
ferent. 

At the commence- 
ment the meter must 
be fixed, and at least 
2 feet below the flooring of the building, but if this 
is impossible a syphon will require to be inserted. The 
meter, however, being placed iu its proper position, a barrel 
must be put on having three outlets — one being for the 
columns down the aisles, the second for the brackets or 
chandeliers, if either of these be employed to illuminate 
the spaces beneath the galleries, and the third for the 
vestry, if brackets, &c., are not employed. 
Should there be no galleries bx the church, a couple of 
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outlets only will be necessary— one for the colxmms and 
one for the vestry, &c. When the meter is fixed beneath 
the floor the taps must be fixed on to an elbow, so that a 
key, similar to that shown at k, in Fig. 93, may be put 
on ; the gas can then be easily turned off or on at each of 
the outlets without the necessity of going to the meter on 
each occasion. Of course to get the key in it will be 
necessary to cut larger holes in the floor-boards than the 
si2e of the stalk of the key, and this causes it to sway 
about if it is not by some means steadied. This can be 
effected by procuring a stout brass washer, the hole in 
the middle of which is the exact size of the key stalk, 
when a good job will have been made of it. Cut the 
washer in two pieces, drill three holes in each piece for 
screws, and then fasten it to the flooring 
with wood screws (see Fig. 94) ; this will 
keep the key well in its place and steady. 

The barrels and outlet taps having 
been fixed, taking care to insert the neces- 
sary bye-passes, next proceed to run the 
various nipples, and in doing this extreme 
care must be taken to give a fair and ^' ** 

direct fall to the meter, while it is understood that the 
runs must be all of iron piping. Four supplies will gene- 
rally be found sufficient, the two centre ones being carried 
on for altar lights ; the vestry lights can be taken off of 
the same supply if thought necessary, though it is better 
to have a separate one if possible; the branches being 
struck off to the right and left, if necessary, from the 
two outside supplies, bends or elbows being put on to the 
end of each branch, so that it projects through the flooring 
to enable the colunms or pillars to be screwed thereon. 

It will be necessary to see that each column or pillar is 
thoroughly well screwed down, and also that they are so 
placed as not to be in the way of any one. For the pulpit 
two lights wiU be required, and a certain amount of care 
must be exercised with these that there are ^ao escapes, 
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find that tlio pipe, if an exterior one, is seen as little as 
possible, though the best fittings for this purpose are those 
in which the gas passes through, independent of any ex- 
terior or extra pipe. 

The main supply pipe for a church can be 1 inch or 
1 J inch, as the case may be, this depending upon the size 
of the building and consequent number of lights required. 
Plenty of light must be given to the altar, and also to the 
organist. Three-quarter-inch piping will suffice for the 
branch supplies, while i-inch will answer for the light for 
each of the pillars, and for the branches for the brackets 
i win be found sufficiently strong. 

We must here remind our readers that all fittings used 
in ecclesiastical work should be of the very best manufac- 
ture, while the patterns and dispositions of them should 
harmonize, as far as possible, with the architecture and 
decoration of the building. 

There are several churches in England which are illumi- 
nated by means of the top lights running along the string 
course, as before alluded to, among them being St. George's 
Church, Sheffield, and York Minster, where the plan is a 
decided success. 

It will be seen that this process applies only to the body 
of the building, as the spaces beneath the galleries, with 
the organ, must be supplied with either pendants op 
brackets, the latter being by far preferable. When this 
method of fitting up is adopted it wiU not be found neces- 
sary to have the meter placed below the level of the floor- 
ing, on account of there being no pipes lower than the 
meter outlet. 

When fixing the meter take care to have it in a handy 
place for turning on and off, but so situated that, though 
convenient to get to, it cannot be seen by the general 
public. A barrel must now be made for the meter, and 
supposing the building to be a large one, needing between 
two and three himdred lights, about one hundred and 
twenty. five jets will be necessary on each side of the 



CHURCHES AND CHAPELS. 



93 




Fig.M. 



string course, and about thirty or forty for the organ, 
vestry, passages, &c. For such a job as this the barrel 
will need to have three outlets, one for each side of the 
string course, and one for the other lights, the precaution 
being observed to insert a bye- 
pass on each of the outlets. 

When fitting the string course 
piping, it wiJl be necessary to 
securely plug the walls for clips 
at distances of not more than 
4 feet, and if bends have to be 
made to pass round pillars, as 
will in all probability be the 
case, the best plan of procedure 
will be to make a template of 
iron wire, bending this template 
as accurately as possible to one 
of the pillars or columns — ^gene- 
rally one template serving for the lot — and then bend the 
piping to this wire template, taking care not to get this 
latter at all bent out of its proper shape. Be particular to 
get the piping of the correct length for these pillars, and 
in bending do not go about the work in 
a hurry, but be careful to make the 
curves easily and by degrees, or the 
piping may be fractured. 

The correct length and curve ascer- 
tained, then cut or drill the necessary 
holes, for which purpose the cutting- 
punch will generally have to be called 
into requisition. To avoid the pipe be- 
coming split, always have the portion in 
whicl^j, the hole is to be punched fixed 
firmly in the jaws of the vice, and be careful not to have 
too large a punch, as in that case it will not be possible 
to get a good thread when tapping the hole. The holes 
for the burners must be about 6 inches from each other, 
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and if the length of tlie string conrse to be fitted be taken 
in inches, and then divided by six, the number of jets 
necessaiy will be at once ascertained. This rule has ex- 
ceptions, as, of course, in very great measure, the details 
"will depend greatly upon the taste and judgment of the 
fitter : see Fig. 95. The best shape for the clips holding 
the pipe is that shown at Fig. 96, and as one plug will 
support them, they can be made of 1 J-inch by J-inch iron, 
while the two screw holes in the wall plugs should be 
about 1 inch by 2J inches, certainly not less, in order that 
a firm hold may be assured. Should the meter be up to 
the full size required, that is, to take the whole of the 
lights needed, about three hundred and fifty, the pipe for 
the three main supplies can be } inch or 1 inch, certainly 
not larger, while the branch pipes for each of the separate 
branches need not be over f inch, and of course iron piping 
must be employed aU through. 

With these general directions, which really embrace the 
whole of the subject, we shall quit that branch of our 
work dealing with the fitting up of churches and chapels. 
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HOSTS FOR RETAIL 8E0FS. 

Shop and Show-rooms — ChandeKer Connections — Cap and Ball 
Joints — Outside Window Rails. 

We sliall now pass on to the fitting up with the necessary 
gas apparatus of retail shops, such as those devoted to the 
sale of grocery, drapery, milKnery, and such lite, iron 
piping being the medium employed; also the fixing of 
shop and window rails, both inside and outside, though it 
is not usual to have both in the same establishment, still 
less is it usual to have both in and out lights for the same 
window, though in some instances it is so, as in the 
Strand, London, there are a few shops which go in for the 
double illumination. 

Thus, presuming the premises to be fitted up to be a f our- 
stoiy house, containing a shop ; a first floor, which may be 
devoted to private or business purposes ; a second floor, in 
which is a show room ; a third floor, on which are situated 
the work-rooms, and a fourth floor, on which are bedrooms, 
of course the first thing to do will be to fix the meter. In 
extensive establishments devoted to business, such as that 
we have now in our mind's eye, it is general to make a 
barrel with four cr more outlets, thus : one for the supply 
of the retail shop and show-room lights, one for the work- 
rooms, one for the bedrooms, and one for the lights of the 
house, such as staircases, landings, ante-rooms, and such 
like ; or if this plan is not favoured, the same^esults may 
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be obtained by a double supply, namely, one for the retail 
or front shop, show-rooms, and work-rooms, and one for 
the house and bedrooms ; but, of course, the workman will 
be guided entirely by local circumstances, such as style and 
construction of building, location and dimensions of apart- 
ments, position of meter, &c., and will act accordingly, 
bearing in mind that the fitting up of the front shop is the 
most important, all the rest being mere matters of detail 
subsidiary to, and to a certain extent dependent on, that. 
Presuming the meter to have been definitely fixed and 
the barrel on, strike as straight as it is possible from the 




rLOOft 



Fig. 97. 

front shop supply, taking it on either the left or right- 
hand side of ike doorway, which being quite immaterial, 
after which branch off to the right and to the left, as 
depicted in Fig. 97, inserting a T-piece in the side which 
is nearest to the window for a window rail ; or if pendants 
are to be employed carry it up to the top of the window, 
put on a cross piece, diminishing of course for right and 
left-hand supplies, and then strike oflf each way for the 
supply for each window, putting the necessary T-pieces in 
where required for the pendants. 

In Fig. 97 and similar cases, composition piping may at 
times be employed with advantage to connecLthese supplies 
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by inserting a nipple into the T-piece, and afterwards 
connecting either with a cap and liner or a tinned socket. 
By a tinned socket it will of course be understood that we 
mean a socket tinned at one end in order that the composi- 
tion piping may be soldered into it, the other end screwing 
on to the nipple ; but it is almost superfluous to remark, 
after what we have previously said, that if it is at all 
practicable it is far preferable to have the gas runs of iron 
wholly. The piping having been run as directed to the 
cross piece, continue the run up, putting a T-piece in for 
the supply of the shop beneath the flooring, and then from 
this T-piece continue the supply upwards for the show- 
room, inserting a stop-cock should it be necessary ; but it is 
almost unnecessary to remind our readers that if a barrel 
is employed, stop-cocks are but seldom used. The main 
supplies having been run as far as the first floor as 
depicted at Fig. 97, next run a supply off from the T-piece, 
and then from this run the supplies xmderfor the branches 
for pendants, brackets, or chandeliers, for the illumi- 
nating of the sides or the centre of the shop, as the case 
may be. 

Should it be impossible to get a good fall for the meter, 
as recommended at the commencement of this chapter, 
syphons must be inserted at various convenient places, 
and more particularly where the piping is run under the 
fliooring, as it is there somewhat difficult to cut iron piping 
so as to let the water out when the same has effected a 
lodgment and insert syphons when once the boards have 
been nailed down without making a far from pleasant 
mess, and therefore they had much better be done in 
the first instance, both on the score of cleanliness and 
expense. 

The necessary supplies for the shop having been satis- 
factorily run, the various chandelier connections must be 
put on, or the branches must be so run that they can be 
easily put up when the fittings are done. Wa must here 
counsel the fitter to be particular that the bridge wood 
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between the joists is thoroughly firm. Of course, the 
plan for running the piping on the floor for these lights 
will depend very much on the position of the lights and 
their class, with the size of the shop. Should it be, as is 
very often the case, a refit up from composition to iron 
piping, this, where it runs between joists, will have to be 
laid down in pieces ranging from 2 feet to 3 feet in length, 
as described in Chapter H. If it is necessary to take up 
any of the boards, cut them over a joist, as previously 
directed. The best way to effect this is by punching down 
the nails on the joists on each side of the run it is intended 
to cut on, then prise the boardings on each side by means 
of a chisel to a height sufficient to allow of the board being 
cut into two by means of a back saw ; then insert a bar 
crossways beneath the board, this resting on the fixed 
boards on both sides, pushing this bar up as far as pos- 
sible. Manage it so that the loose end of the board is 
sprung, then kneel on it or get the assistant to do so, and 
then give a few sharp blows with a hammer on that end 
which is fast, when the nails will generally sfcart and the 
board fly up. This plan is far to be preferred to pimching 
down the nails for the entire distance of the board, and 
then raising it up by leverage, as by the plan recommended 
only two chisel marks are made on the board. 

Supposing the workman to have to fit up an establish- 
ment while the boards instead of being simply nailed 
down, are fastened with iron dowels, or where they are 
iron-tongued, they must be cut out bodily ; but in cases 
where they are tongued and grooved they may be got out 
cleanly and easily by cutting the tongue on one side with 
a back saw, and then punching the nails down for the 
entire length of the board, afterwards levering it up from 
the side where the tongue has been cut. This is somewhat 
of a digression, though absolutely necessary for the fitter to 
know and understand. 

We wiU suppose, however, that the supplies for the front 

shop and other parts of the house have been run, it will 
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be now necessary to fix tlie various fittings required. 
Supposing that there is a window rail to be fixed, it must 
be made to a dead length between the columns on to which 
it is to be fixed, being carefully adjusted by means of a 
spirit-level. When fixing a rail to iron columns, the 
height at which it is to be fixed must first be ascertained, 
marking its position with a scriber or similar implement, 
also marking the places for the screw-holes from those in 
the flanges of the rail. Then take it down and drill the 
holes by means of the brace described in our preceding 
chapter, taking care to have a sufficiently diminutive 
drill, so that the tap will cut a good and Ixue thread in 
each of the holes. 
In Fig. 98 is 
shown a rail simi- 
lar to that under 
consideration, 
fixed on two 
columns. In such 

a case as this the 

supply must be — 
of |-inch copper, ~ 
taken from the " 
top of the window 
and clipped as previously directed to the columns with 
light clips of brass and screws. If a larger number than 
6 lights is required, it will be necessary to be larger in 
proportion. "When fastening a rail to the ordinary wooden 
sides of a shop window, it must be fixed in blocks, and 
the supply taken as shown in Fig. 97. Bail brackets, 
star lights and pendants are usually employed for the 
illumination of the interior of retail shops, and occasionally 
all these methods are drawn upon according to local cir- 
cumstances, and in the case of the star lights and pendants 
always employ cup-and-ball joints for the top, and on no 
account leave them stiff, as anything striking against them 
is bound to prove more or less disastrouspg^edbyLiOOgle 
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When fitting up cup-and-ball joints, always take tliem 
to pieces first, and well grease the ball with tallow, also 
ascertaining that they are thoroughly gas tight, by sucking, 
before fitting them finally together. When fixing a shop 
rail, first test its trueness by a spirit-level, and if more than 
twelve lights are to be fitted, have, if it can be arranged, 
three supplies, two supplies being ample for a twelve-light 
rail. For a rail with a double supply we refer the reader 
to Fig. 99. When there are a couple of counters in a shop, 
these rails are fixed about central, running between the 
two counters, at a height of about 6^ feet; but where 




Fig.99. 



there is a single counter, the rails must be so fixed as to 
hang about the centre of the counter. These rails must be 
fixed on blocks in exactly the same manner as for pendants, 
the only difference being that instead of the ceiling plates 
screwing into the drop screw, the latter must screw into the 
former, the best way to effect this being to solder a small 
piece of composition piping to the drop screw. A good size 
for the piece of composition pipe is 18 inches, and after 
working it nice and straight, it must be screwed into the 
plates, after which put the rail up so that the two pieces of 
composition piping will go through the holes in the bridge 
wood. Afterward?^ they can be securely fastened to the 



RETAIL SHOPS. 101 

pipe above, when the rail has been securely screwed up 
beneath in its final position. 

"When fixing a window rail on the outside of the shop, it 
should always be supported by at least three stays, which 
should be constructed of piping, screwing into the rail, and 
also serving as the supply pipes ; the construction and fit- 
ting being precisely similar to those for inside shop rails, 
the only difference being that the hanging or upright 
supply pipes are bent to an angle so as to throw the lights 
sufficiently far from the window. We have included this 
method in our work, though the outside rails are but seldom 
met with, the movable lamps being so much better in 
every respect. Should the fitter be called upon to fix up an 
outside rail, a stop tap will have to be put in for each 
supply. 

With these remarks we shall dismiss that portion of our 
subject dealing with the fitting up of retail shops, the 
principles being the same generally; the method varying in 
detail only« 
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CHAPTER Xm. 

BRACKET AND PILLAR LAMF8. 

Marking Out—** Twigging "—Difference between Pillar and Bracket 
Lamps— Best Description of Lights for Public Illumination — 
Fitting up of Lantern— Pillar Lamps. 

In tl»e course of the present chapter we shall give instruc- 
tions lor the £xing of pillar and bracket lampsy and as the 
methods of each are somewhat different, yet very much 
akin, we will include both under the one heading, though, 
of course, treating them separately. Thus, when fixing 
up a bracket lamp, whether it be for a comer or a flat 
wall, as a preliminary mark the place which it is intended 
it shall occupy, and then hold the bracket in position, 
successively marking the various places for the bolts, 
screws, nails, &c., which done, carefully plug with wood 
the places so marked. This accomplished, next flx the 
bracket up, securely bolting it in its place, put the lamp 
or lantern in the frame, and then running the supply 
pipe up the waU till it is within 8 inches or a foot of the 
top of the bracket. 

Should the needed supply be taken from beneath the 
ground, there must either be a good fall to the service or 
the main, or a syphon will require to be inserted at the 
lowest possible joint of the supply pipe. This having been 
fixed correctly, a cock and union must then be screwed on 
to the bracket end of the same pipe, and the supply then 
carried along the bracket arm to the burner of the lajitenif 
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Fig. 100. 



using l-incli copper tubing, and making it fast to tlie arm 
by binding it with copper wire. As, however, the burner 
of the lamp will be a foot or more below the supply pipe, 
it will be necessary to fix a small syphon cock on to the 
bottom of the burner pipe, as shown in Fig. 101, which 
shows the lamp " twigging " complete, 
and wiU readily explain all that is 
needed. 

The ** twigging" being arranged 
correctly and fixed neatly and closely 
to the side of the lamp, next put on a 
lever cock with a long arm, shown in Fig. 100, as this will 
save the necessity of employing a ladder every time it is 
desired to light the gas, as tills can be done by means of a 
long lighting stick and hook. The object of the first stop- 
cock is to act as a check or regulating cock, as when once 
the Hght has been regulated by this to the size it is desired 
to be, there is no necessiiy to touch it again, although the 
lamp can be turned on and off by means of the lever cock, 
giving, however, always the same amount of light. In 
Fig. 101 is shown the bracket 
lamp complete. Should the 
supply be taken from that 
laid on for the house or shop, 
and not from the main, it^ 
may of course be necessary to 
syphon it then, but in such 
cases the fitter will have to 
exercise his own judgment as 
to whether or not it is abso- jig) loi, 

lutely necessary. 

"When fixing up a pillar lamp it will be found that very 
little twigging is necessary, the pillar being cast hollow, with 
generally a length of i-inch iron tubing inserted up the 
pillar. With a lamp of the description under notice, the 
pillar must first of all be fixed ; and care must be taken that 
this is done on a firm foundation, such as stone^ bricks, or 
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concrete, the last being the best. Having got the pillar 
into the proper upright position, next plumb it to see that 
it is perfectly true ; and should it not be so, pack it with 
some good firm substance untQ its proper position is 
attained. This having been satisfactorily accomplished, 
next get the supply pipe of the proper length, which should 
be so that it just reaches the top of the pillar, 
leaving about half an inch of the screw thread 
visible through the top, and about 4 inches of 
piping below the opening of the chamber at 
the bottom. Should it be possible to obtain a 
fall to the main pipe, a bend can be screwed 
on to the bottom of the supply pipe and con- 
^' * nected direct with the service. If a fall cannot 
be obtained, a coil syphon, similar to that shown at Fig. 
102, must be put in. To effect this, screw a T-piece on to 
the supply, and from the centre of this T-piece connect it 
with the supply from the main or the service, as the case 
may be, and then on the bottom of the T-piece connect 
the coil syphon, which may be made of either 
lead or composition piping, but the precaution 
must be' taken of well bricking it round to 
preserve it from all injury. It having been 
securely fixed, next screw a socket on to the 
piece of piping which projects above the top of 
the pillar, which should form a flange to pre- 
vent the pipe from dropping. Now into the 
socket screw a half -inch nipple, and on to this 
fix the check cock, which should be male and 
female, the latter screw being i-inch iron, and 
the former f-inch brass. Now screw on the 
^' ^^^' lamp cock and the burner socket, when the job 
will be complete. The check cock, by the way, must be 
fixed in the opposite way to the lever cock, when the whole 
will present the appearance shown at Fig. 103. 

And here we will make a slight digression to offer a few 
remarks upon the description of light best adapted to 
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public illumination, for which purposes bracket and pillar 
lamps are very commonly employed. For the lighting up 
of public thoroughfares we would recommend that the 
pillars be 10 feet in height, and placed about 120 feet 
apart on each side of the roadway, but not opposite to each 
other, and that they are fitted with round or square lanterns 
of the usual sort, larger at the top than at the bottom 
(similar, in fact, to Fig. 103), though with almost a flat top. 
They should be glazed with opal or enamelled iron to 
deflect the light; and the bottom should be glazed also, 
and fitted with a door to admit the lighting rod, sufficient 
but not unnecessary ventilation being provided for the 
lantern, so that the rain will not fracture the glass when 




Fig.104. 



Fig. lOfi. 



this latter gets hot, or the flame flicker, which' otherwise 
will be the' case. These lamps should be provided with 
lights of 30-candle power, which will generally be foimd 
ample for the majority of streets. However, to resume 
the technical portion of our subject. 

For such large bracket lamps as are seen on the exterior 
of large establishments, such as public-houses, theatres, 
music-halls, &c., there are a variety of designs to select 
from, four of which of the most generally employed are 
shown at Figs. 104, 105, 107, and 108. 

When fixing such a bracket as Fig. 104, first of all mark 
the holes from the flanges of the bracket, and then proceed 
to cut the necessary holes through the wall in to the room 
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on the inner side, and then fix with four screw bolts, not 
omitting to put back plates or washers on each of the bolts 
to allow of the nuts to bed against when the tightening up 
is done. This done, twig up the bracket as previously- 
directed by running copper pipe inside one of the bracket 
arms, and then securely binding it down with copper wire 
at intervals of about 6 inches. Unlike those lamps pre- 
viously treated, check and lever cocks can in these be 
entirely dispensed with, as the lantern is in the majority 
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Fig. 107. 



Fig. 108. 



of cases supplied from that laid on for the house. When 
such is the case, a cock for turning the gas on and off 
must be fixed in some handy situation, though at the same 
time out of the reach of youngsters and mischievous boys. 
In conclusion, place a syphon cock at the bottom of the 
burner tube, and should it prove necessary syphon the 
supply likewise. In the Tig. 105 the supporting arm 
also serves as the supply barrel for the gas, while it forms 
the bracket, or rather suspension. In this f f are two 
flanges, one of which is screwed on to the pipe for a 
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distance of about IJ indies down, after which bed the 
flange down tightly, then screw on a socket, and after- 
wards into this screw a piece of tubing sufficiently long to 
pass through the wall, and enable it to come flush or level 
with the inner wall, as shown at Fig. 106. On this place 
the second flange, but which must not be tapped for 
screwing on, but instead slip on, being then tightened up 
by means of a back nut, while a diminishing elbow is also 
screwed on for connecting the supply, which can then be 
effected by means of a nipple and union. When putting 
the flange, elbow, &c., on, the wall on the inside must be 
BO cut away as to admit of the flange and back nut being 
let in, so that when the elbow is screwed on it will be close 
up to the inside wall, although in Fig. 105 it is depicted as 
standing out, in order to show the flange and back nut 
more plciinly ; p is the piping for the bracket, p p are the 
flanges, b is the back nut, and a is the elbow. The inside 
twigging for the lamps, shown at Figs. 105 and 107, is taken 
from a diminishing elbow screwed on to the supply inside 
the lamp, which projects about J inch through the lamp 
cap, 0, but not suffi.ciently for it to be seen through the 
glass. In Fig. 107 the lamp is fltted with a ball joint, and 
the plan of having these lamps constructed with cup and 
ball joints is one to be highly commended. This applies 
especially to hall lamps, both for public and private estab- 
lishments. In Fig. 108 is shown a lamp designed for the 
lighting up of shop windows on the outside. When fixing 
up these lamps the stop- cock needed for the supply must 
be placed somewhere handy in the shop, this description of 
lantern not being supplied with them. At the top and 
bottom of the outside supply pipes swivel joints must be 
fixed, these being supplied with wing or fiy nuts, in order 
that when the light is not needed, the lanterns can be 
readily disconnected. These lamps usually need no 
twigging, the only thing to do being the fixing up, the 
manufacturers of this description of lantern always send- 
ing them out complete. When putting them up take the 
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precaution to have the supply sufficiently ample, a f -inch 
pipe being usually sufficient for a single Hght, composed of 
an Argand burner. Be particular to have the back, b, 
strong and well fixed, as from the daily taking down and 
putting up it undergoes a large amount of wear and tear. 

In large establishments where these lamps are to be seen 
in a row of four, six, eight, or even a dozen or more, they 
are attached to a rail or rod, the supply being given at 
each end, and in the case of a large number, from eighteen 
to two dozen lanterns, a third supply effected in the middle, 

so that the light inay be 
equalised all along the 
line. The fitter must take 
the precaution, when fix- 
ing a row of these lamps, 
that the rail is put up 
thoroughly firm and well 
stayed, as otherwise, on a 
gusty day, they are apt to 
be blown down. 

In concluding this chap- 
ter we shall give the par- 
ticulars of a job which is 
but seldom met with in 
professional practice, viz., 
the fitting of a lantern, 
without the aid of bracket 
irons, upon a stone pillar, as shown at Fig. 109, being 
such as are met with at lodge-gates, stables, &c. In 
such circumstances, it is usual to fix the lantern into 
a frame, which in turn is screwed on to a piece of IJ- 
inch piping, this being driven down the entire length 
of the pillar, or, at least, of such portion of it as is 
above the surface. Of course, to effect this preliminary, 
it will be necessary to drill the pillar from the top to 
a depth of 6 inches below the surface of the ground. 
This will prove a somewhat hard and long job, the de- 
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scription of pillars whicli are usually surmounted with this 
kind of light varying from 8 to 9 feet in height, and 
therefcwe four or more drills will be required with the same 
sized head, but of varying lengths, the first being 2 J feet, 
the second 4J feet, the third 6J feet, and the fourth suffi- 
ciently long to finish the drilling through the pillar. When 
working, commence with the shortest of the four drills— for 
a very tall pillar five or six drills will be necessary — 
cutting a hole by striking with a sledge-hammer, while an 
attendant holds the drill, which must be turned round a 
little way for every stroke of the sledge. In some instances 
the drill cuts better when wetted, at other times when dry, 
this, of course, depending upon the nature of the stone to 
be operated on. Although this sort of work does not come 
strictly within the province of the gas-fitter, still it very 
frequently happens, especially in country places, that the 
fitter has to do it, and it is for that reason that we give 
the necessary instructions. All the required drills must 
be about i inch larger than the outside diameter of the 
piping — which must be iron — ^it is intended to run through 
the pillar, and while in process of cutting the hole will need 
to be often cleared out, whether it be cut with water or 
without. When drilling, having gone as far down the 
hole with the first sized drill as possible, take up the next 
of the sizes, and so on with the others, until the desired 
hole has been drilled out. The exact depth of the hole 
from the top must then be ascertained, and the place 
marked on the side of the pillar, and from this place a hole 
must be cut in the pillar to meet the hole already cut 
in the centre, this latter being about 2 inches in diameter, 
or at any rate, to admit of a J-inch elbow being inserted. 
This drilling accomplished, next procure a piece of 1 J-inch 
tubing, screwed for a depth of I J inches at one end, and on 
this fix a socket, and then with a wooden mallet drive it 
down the hole in the centre of the pillar, until there only 
remains about 1 J inches of the screwed end of the piping 
visible at the top. If this piece of pipe is about an inch 
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Bhorter than the hole into which it is driven, it will be 
about right. Having about an inch and a half above the 
pillaj, allow plenty of room at the other end to insert the 
cdbow. The pipe having been got into its place all right, 
the socket must be screwed off, this haviag been only put 
on to protect the thread from injury. A wrought-iron 
flange of about f inch in thickness, and about 3 inches 
over, must now be screwed on to the piece of piping which 
projects from the side of the pillar, and then the lamp 
frame must be screwed on, the boss of this being tapped 
out to the desired size, after which it must be twigged 
with J-inch iron piping. Now screw the J-inoh elbow on a 
piece of pipe and insert in the hole at the bottom of the 
pillar ; next put in a piece of i-inch iron tubing down the 
centre of the pillar, screwing it to the elbow at the bottom 
— ^the piping being sufficiently long to allow it projecting 
about i inch above the boss of the lamp frame, in order 
that a check cock can be screwed on ; after which, fix on 
the lever cock, burner tube, &c., and this portion is finished. 
At the bottom of the pillar the supply must be connected 
with the service by means of a long screw, as shown at 
Fig. 109. The dotted line in the illustration denotes the 
hole down the pillax, while the i-inch supply tube inside, 
with the elbow, and the long screw which connects the 
service are all represented, so the fitter who may chance 
on such a task as the foregoing should be in not the least 
doubt as to his method of procedure. This pretty well 
exhausts the subject of bracket and pillar lantern fixing, as 
although there are an abundance of patterns and styles, 
stni, in the main they foUow the lines given above, and 
any fitter who can put up those of which we have treated, 
will not be at a loss with any other he may have. 



d by Google 



CHAPTEE XIV. 

FESTIVAL ILLUMINATIONS, ETC, 

Taking up Supply— Fixing of Apparatus— Staging — Temporary and 
Portable Lights — Lime-light, &c. 

Before quitting the portion of our work dealing with 
illumination, and passing on to that division treating of 
warming, cooking, and the use of the various tools and 
apparatus required by the gas-fitter, we purpose offering a 
few directions upon a few matters which may have been 
passed over in the preceding lines, but which, though slight 
in themselves, and to a certain degree unimportant, should 
still be included in a manual dealing practically with such 
a subject as gas fitting. 

Thus, in fitting up illuminations for royal and other 
birthdays, or for rural fetes, &c., the supply is taken 
generally from the main in the street, or if the device is to 
front a house, the supply is taken from the outlet of the 
meter, a barrel having been previously fixed on. When 
the device is at all large, it is best to have a double supply 
of gas, one at each end, otherwise the lights at the ex- 
tremities are liable to be weak, and if it is at aU a windy 
night they will become extinguished — to a consequent 
marring of the effect. In the case of oval, circular, or 
letter devices, it will usually be found that a centre supply 
"will be quite sufficient, J-inch tubing sufficing for these, 
and 1-inch pipe for the larger. In gla^s pieces greater 
care will of course have to be exercised, both in^ fitting up 
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and in adjusting the supply of gas, in order that the glass 
drops may not be shattered. In fitting up gas devices in 
the front of a large hall or mansion, the piping is connected 
with the main in the street, or if the meter is suflB.ciently 
large and powerful, the stationary piping can be temporarily 
disarranged, and a barrel put on the outlet; and where the 
gas consumed has to be paid for by the renter of the house 
adorned, this will generally be the plan which will have to 
be adopted, unless arrangements are made with the gas 
company to the contrary. The supply pipe having been 
run and firmly fixed, diminishing T-pieces and elbows, 
bends, &c., must be fitted in where necessary to the device 
itself, and the whole must be firmly secured before light- 
ing up. 

In illuminations which have to be fixed up on open 
spaces, such as lawns, public roads, &c., where there are 
no houses to serve as a supporting background, the aid of 
a carpenter wiU have to be called in to erect stages, on to 
which the device can be hooked or clipped. 

And here we must warn the fitter that all places likely 
even remotely to come into contact with the flame must be 
covered over with thin shee+. iron, while, should boarding 
be put up on which to display the device, it must be covered 
entirely behind the illumination with sheet iron, and the 
general effect will be vastly improved if the wood and iron- 
work are painted black all over. Before lighting see that 
the jets are all open and free from dust, while the glass 
drops should also all be thoroughly clean and dry. Of 
course, in the details for the fitting up of temporary illu- 
minations, the fitter will be entirely led by local circum- 
stances. 

Although this description of work is very seldom, at any 
rate so far as the metropolis and other large towns are 
concerned, done by the ordinary tradesman, still we have 
thought it well to include these few remarks, as it fre- 
quently happens that in country places the work has to 
be done by the local fitter, with the assistance of a few 
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labourers. In London, this work is generally contracted 
for by large contractors, as Messrs. Defries and Son, of 
Honnsditcb, wbo carried out the major portion of the 
decorations on the recovery of the Prince of Wales from 
his long illness ; on the marriage of the Duke of Edinburgh ; 
and who now on royal birthdays and other festive occa- 
sions, do the work; while the devices to be seen in glass at 
many of the London theatres also emanate from this fbm, 
who also supply Venetian poles, flags, shields, &c., and, in 
fact, everything required for such festive occasions. How- 
ever, to return to our subject. 

It often happens that a person wishes to connect his 
ordinary chandelier or bracket gas supply with a small 
reading lamp on the table, or small gas stove in the grate, 
especially in the summer time, when the heat generated by 
the gas is far from pleasant. For either of these purposes 
a length of flexible tubing — that having a spring inside 
being the best — and a fly-nut union at each end ansv^ers 
all purposes. A good gas standard for reading by, with 
shade complete, will not cost more than 3s. 6d., while the 
price of gas stoves depends upon their size, from half a 
crown upwards. Of course the tubing and fly nuts will in 
each case be extra items. 

Of course, any temporary or portable lights can be 
arranged in the same manner, the precaution being taken 
to have the tubing not too short or too long, and that the 
fly nuts fit thoroughly well on to their respective screws. 

We shall now close these somewhat discursive remarks 
with one respecting lime light, which in the case of 
theatres and music-halls will frequently be required, and 
also, of course, will have to be arranged by the gas man. 
Thus, when lime-light holders are employed, they must be 
made of copper, while the connecting pipes must also be 
made of copper. Great care must be exercised in jointing 
them, as in the first place oxygen gas is very dear, and, in 
the second, is not very safe when it leaks, so the workman 
must pay especial attention to the fitting. 
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This will conclude our work so far as it relates to illimii- 
nating purposes ; we sliall therefore now, in our appendix, 
as it were, have somewhat to say respecting the fitting up 
of wanning and cooking stoves, without which no work 
upon the subject of gas fitting would be complete, besides 
which we shall also touch briefly upon automatic gas 
lighting. 
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CHAPTEE XV. 
THE FIXING OF COOKING AND WARMING STOVES. 

General Bemarks — Gas Heating Stoves— Necessity of Separate 
Supply — Bing and other Burners. 

Befobe proceeding to treat of the fitting up of gas cooling 
and warming stoves, we shall make a few remarks bearing 
generally upon the question. Although both cooking and 
warming by gas was long looked upon with scant favour 
by large numbers of persons, they are every day growing 
more and more in favour ; and there is no doubt that if the 
stove be properly constructed and the supply of gas good, 
this method is far superior to coal for both purposes, and 
in the summer time for cooking more especially. The 
gas flame in gas cooking stoves differs materially from the 
ordinary gas flame employed for illuminating purposes. 
And it is just as well to bear this fact in mind, as some 
people object to cooking by means of gas for the reason 
that they are only acquainted with it as employed in 
illumination, in which much soot and other objectionable 
products of combustion are thrown off. In the gas cooking 
stove the flame is more perfect, the combustion being more 
perfect, though the temperature is also far higher, so that 
by this simple change a large saving of gas is effected, 
with higher results and an almost total absence of soot, &c. 
To effect this change all that is necessary is to mix the gas 
with a sufficient quantity of air, by means of an atmospheric 
burner, the general construction of which has been already 
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described, before the former reaches the burner, and then 
to subdivide the flame itself. This mixture of gas and air 
'was long known in the form of the Bunsen burner and the 
blow-pipe, though it is only of recent years that it has 
come to be generally applied to gas cooking stoves ; and it 
was owing to the fact that in the old form of cooking stove 
all the heat was given and no air that cooking by this 
means got so much into disfavour. Briefly summarised, 
the advantages which gas possesses over coal for cooking 
purposes may be summed up thus : It is always ready, and 
can be turned off or on in a moment ; it is very clean, and 
deposits no soot if properly lighted ; the heat can be regu- 
lated to the requirements of the occasion ; it requires no 
attention; it is cheap and economical; it preserves the 
flavour of meat ; and it saves both time and labour. 

To take the question in its greatest, i.e. economical, 
point of view. A ton of coals (Wallsend) in London will, 
on an average, cost 26s., and this will feed a small kitchen 
range for a couple of months, the outlay thus being 13s. 
per month ; to this must be added a shilling each month 
for firewood, which in the metropolis costs 3s. 6d. per 100 
bundles, this bringing the cost up to 14s. a month. The 
cost of gas for doing the same quantity of cooking amounts, 
at 3s. per 1,000 cubic feet, to about 4d. per day, or 10s. a 
month, to which 8d. per month for the rental of a gas 
stove, where one is not purchased, has to be added. This 
amounts to 10s. 8d., making the saving each month 
upwards of 3s. And here we may mention that where 
stoves can be hired from the gas companies it is cheaper 
than purchasing, as the companies keep them in repair 
free of expense to the hirer. The advantages of gas are, 
of course, felt more in the summer months, when coal fires 
prove objectionable, and, to those employed in the kitchen, 
almost intolerable ; and the atmosphere of a kitchen where 
gas stoves are kept contrasts very favourably at this period 
of the year with those where coal fires are kept. It is 
impossible here, for obvious reasons, for us to single out 
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any special form of cookmg stove as one to be commended ; 
their number is legion, and as they are all more or less 
efficient, we must leave the purchaser to make his own 
selection. We have already described the process of fixing 
them, and will therefore conclude this portion of our sub- 
ject by offering a few *' wrinkles " which should be borne 
in mind when ordering one. Care should be taken that 
means are provided for supplying a sufficient quantify of 
air for mixing with the gas before this is consumed in the 
flame. The air is admitted by means of a number of small 
holes or slits opening into the tube along which the gas 
passes, and in rushing forward under pressure the gas 
draws thd air with it into the flame. 

To obtain a maximum amount of heat out of a given 
quantity of gas, it is necessary to add to it a certain 
amount of air. When the gas rushes— on being turned 
on — ^rapidly towards the flame, a greater quantity of air 
is drawn in through the holes or slits than when the gas 
passes at a slower rate. This to a large degree regulates 
the supply of the air, and it consequently at times happens 
that either too much or too little air is admitted. A small 
quantity of gas passing through the pipe cannot exercise 
the necessary force to create a vacuum into which the air 
could be drawn, and as a result, the heat derived from the 
flame is far below what could be expected ; in fact, it 
ceases more or less to be a blue flame, and consequently 
becomes a luminous and comparatively cold, or possibly a 
smoky flame. The other provision is made for the due 
controlling of the air supply, and since an excess is the 
lesser of two evils, it is far to be preferred to have the 
slits or holes a trifle over large than the reverse. And 
here we will give a word or two as regards lighting : 
when lighting an atmospheric burner, that is, one in which 
air and gas are blended, and in which a blue flame is 
produced, the gas should first be turned full on, and then 
regulated to the heat required, otherwise the gas is Hable 
to "light back,*' i.e., to light within the tube without 
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mixing with the air, giving rise to imperfect combustion 
with the gas, and causing the burners to smokQ and smell. 
In such a case, the only remedy is to turn the gas right 
out and then to relight it. With respect to cooking stoves 
generally, it may be noted that the larger the oven or 
roaster is, the more convenient it will prove. This oven 
should be well provided with movable ''girds" or trays, 
and should have one metal tray for the reflection of heat, 
by which the tops of pies, &c., may be browned ; and also 
with a ventilator which will allow of the various gases to 
escape. A gas stove which is only fitted with a small 
oven, or with one which is divided into a number of parts 
without the means of being enlarged, will be found exceed- 
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Kg. 110. 

ingly inconvenient should it be desired to cook at all a 
large joint. 

With these few remarks, we shall dismiss the subject of 
gas cooking stoves, and pass on to the remaining portion of 
our chapter, namely that dealing with the heating up of a 
church or chapel with a gas heating stove, the principles 
of which can be applied to almost any other building, 
while the connecting of those for ordinary sitting-rooms 
has been already described. 

In Fig. 110 is represented the one side of a church or 
chapel fitted with stoves supplied with atmospheric burners 
similar to that shown at Fig. 111. These are made from 
J-inch iron tubing, and the air chamber is of cast iron and 
screwed on to the end of the ring. Should the floor of the 
building be an encaustic one, the holes in the flooring to 
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Fig. 111. 



which to fix the burners will require to be about a foot in 
depth and about 16 inches in diameter, while round the top 
of the hole a cast-iron ring must be cemented in level with 
the flooring. This ring must hare a ledge cast on it, so 
that a cast fancy grating will be able to 
rest on it and so cover the hole level 
with the remainder of the flooring. 

Where the flooring consists of joists 
and boards, the hole in the flooring will 
have to be covered over with sheet iron 
and the lath and plaster protected with 
a thick coating of plaster of Paris, say 
about an inch in thickness; but we 
may here say that we do not favour 
this method of fitting, as the heat 
thrown out by the burner is very often sufficient to set fire 
to the joist, but it is frequently adopted on account of its 
cheapness and simplicity of 
fitting up. This will not of 
course apply to encaustic floor- 
ings. 

One of the best stoves for 
wooden floorings is QiU's 
patent gas, which is intended 
for the heating of churches 
and chapels solely. In this " 
there is a chamber between 
the inner and outer case or 
skin, which is fitted with a non- 
conducting composition, which 
renders tiiie stove perfectly 
safe even though it fits quite 
close to any woodwork. These 
stoves can also be obtained of 
them to be fitted in quite level with the flooring, between 
the joist and the bed. They are easily fixed and not at all 
expensive. Of course there are plenty others ^&oia which 
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the purchaser can select, and we do not mention these as 
being the only stove adapted to the purpose in view, but 
simply as being one which we know to be good. With a 
view to estimating purposes, we may mention that six of 
these stoves, as shown at Fig. 112, will warm a chapel or 
other public edifice, 30 feet in width by 60 feet in length, 
at a cost of about 2d. per hour, or very little over that 
figure. 

When fixing this, or, in fact, any other pattern stove for 
warming purposes, care must- be taken that a direct and 
separate supply from the meter is provided, each having a 
separate tap, as shown at Fig. Ill, so that if the heat 
becomes excessive, one or more of the stoves can be turned 
out, and the heat reduced. When fixing these stoves 
between floor-boards it wiU be advisable to make a small 
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hole in the ceiling below — ^presuming, of course, that there 
are rooms or cellars beneath — for ventilating purposes, but 
it must not exceed ^ an inch in diameter, as although 
advisable, it is not absolutely necessary. When running 
the piping, which must be of iron, take it straight along, 
and then strike off at the points where the ring is to be 
fixed, as shown at Fig. 113. 

The ring burners shown at Fig. Ill, will warm a room 
14 feet square, and in fitting up anyplace, large or small, 
with these burners, this may be taken as a general rule 
and worked from accordingly. The burner shown in this 
illustration can be utilised for many other purposes beyond 
those already described, such as for boiling in cooking 
stoves, heating baths by gas, heating bookbinders' tools, 
&c., the size, of course, being modified to meet the respec- 
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tive requirements, and if properly constructed they will be 
entirely free from both smoke and smell. For those requir- 
ing further particulars upon them, their construction, &c., 
we must refer them to Giapter X., treating of the fitting 
up of theatres, music-halls, &c. 

The above principles will be sufficient to carry the fitter 
through ahnost every branch of his trade, a due regard 
being paid to local circumstances, &c. 
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CHAPTEE XVI. 
AUTOMATIC GAS LIGETINQ. 

The Electric light — Advantages for Municipal and other Public 
Bodies— Batteries. 

The vast and rapid strides wLich the electric light, 
and, in fact, electricity in all its multifarious forms in 
general, lias made of late years, has no doubt put our gas 
companies and inventors on their mettle, and we venture to 
think, with a certain amount of success, for although four 
or five years since we were told on all hands that gas was 
*' effete," "played out," and a variety of other common- 
places applied to it, still the fact is patent that never before 
was the metropolis so well illuminated as now, and this 
largely by gas, the improved apparatus making a great 
difference in the past and the present. Following the good 
example thus set, our municipal and other authorities, not 
forgetting the caterers for the amusements of the people, 
have been nothing loth to take advantage of the improved 
appliances at their command; the consequence being that 
many of our large theatres and public halls are now lit 
automatically, as also, in different towns, some of the streets, 
the idea of automatic illumination having no doubt been 
borrowed from the practice of electric lighting. 

In our illustrations we introduce several of these useful 
appliances for the lighting of lamps or gas by means of 
the electric current. A very simple arrangement of wires 
through which passes a current from a small battery is 
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shown at Fig. 114 ; A is here the lighting point, and o the 
contact breaker oL push. Two wires are necessary, d is the 
connection from the gas tube, through the push, and on to 
the lighting point. Figs. 
115 and 116 are batteries, 
with lamps to light by 
means of the electric 
spark. In Fig. 117 the 
contact is effected when 
the gas is turned on, and 
thuLS it is Ht automatically. 
As this work is not in- 
tended to deal with elec- 
tricity, we shall forbear 
from explaining the illus- 
trations, but simply illus- 
trate them for the con- 
venience of those readers who may purpose to adopt them. 
In Fig. 117, Leclanche cells of the No. 3 size wiU be found 
to possess quite sufficient power to provide the necessary 
spark. A contact and fuse are shown at Fig 118. The 
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points of ignition are composed of platinimi, which metal 
will be foimd to glow imder the electiic current. Any 
electric beU-fitter will imdertake the fixing up of any of 
this apparatus, and the expense will not prove excessive. 
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CHAPTEEXVn. 

A WOUB TO COmXTMEBS. 

Advice respecting the Meteiy-Use of the Meter— Gas Kegulators — 
Leakages or Breakages — Automatic Cbyeroors — Governor 
Burners — ^The Wenham Lamp. 

Is this present chapter we shall deal with various matters 
connected with jgas fitting. Properly, it should perhaps be 
more particularly addressed to householders, as it treats of 
meters and the way to read them, of governor burners, of 
the hydraulic slide gas regulators and governors, and the 
precautions which a prudent householder should take 
against accidents and to insure convenience and economy 
in the use of gas. Any one who has read as far as this 
chapter will know, of course, that meters are of two kinds, 
wet and dry. Each has its adherents, but we think now a 
more general preference is given to the dry meter. The 
ordinary form of this is well known and will be found at 
page 21, ante. One word only of advice, '' Do not tamper 
with the meter." If gas escapes and the strong and un- 
mistakable odour fills the air in the vicinity of the meter, 
call in a gas-fitter and have it removed, writing also to the 
gas company, who will replace it quickly. Open the doors 
and windows if the meter is placed at the end of a passage, 
or in any way enclosed, for though gas alone under 
ordinary conditions is not explosive, it is when mixed with 
air highly dangerous. The proportions of^air and gas 
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^Hch make the most explosiye compound has little interest 
for particular uses, and we are glad to find that gas and 
air may be so mixed that explosions of a harmless kind 
may be repeated every moment, and the dangerous mix- 
ture made safe and useful. For it is this union of gas 
and air which gives force to the popular gas engine, an 
appliance most useful for small powers, and daily coming 
into more general use. How it stratifies, and in what 
proportion it may be mixed, at what point it should be 
fired, are questions which the legal and the technical 
world has had for long before them, but on which their 
opinions are still divided. The point, however, which is 
of more particular interest to the general reader is one that 
cannot be too clearly brought to his mind. It is that this 
useful servant, so dean, so admirablyadapted to the wants 
of the age, may become, if neglected, the most dangerous 
master. Let no escape of gas, therefore, however slight, 
pass by imnoticed, but take immediate steps to have the 
leakage stopped. The meter, even if the connections are 
perfectly sound, may neglect to register. - Notice should be 
given to the gas company of this if discovered by the 
occupier. If left and it is noted by the gas inspector the 
rate of payment is adjusted by a refeirence to the last 
quarter's account, or rather the account for the correspond- 
ing quarter of the past year. The gas companies gener- 
ally take good care of themselves, so the consumer is 
not likely to gain anything by his neglect to report the 
inaccuracy of the meter. 

The meter, however, does not control the supply of gas, 
but measures it as it passes through. A larger meter than 
one fitted for the exact number of lights burning at one 
time is always fixed. It follows therefore that unless some 
control is exercised by limiting the supply by means of the 
key, turning it partly on and off as required, there must 
necessarily be waste. Let us suppose that 20 lights are 
fitted in a house. They will not all be likely to be lighted 
at once, the supply pipe, however, is fitted J» allow for 
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the full quantity of gas to pass through. If one or two 
are lighted the gas often "sings," or comes through the 
burner with a rush which wastes the gas and decreases 
the ilium inatory power. This may be partly checked by 
regulating the gas at the supply, a much better practice 
iiian to do so by the tap. For as the pressure in the main 
varies, or as lights are turned out along the service, the 
roaring or singing is sure to be heard, and it is the con- 
sumer who has to "pay the piper." There are many kinds 
of burners said to check this tendency. These governor 
burners vary in efficiency ; they are, however, constructed 
on scientific principles, and those of Sugg of London, Bray 
of Leeds, or Heron of Manchester may be recommended as 
reliable in such degree that a burner can control the con- 
sumption of gas. The best method of control, however, 
and one which is cheapest in the end, is to ha^e a governor 
fixed. These are of two kinds, mechanical and automatic. 
The best known regulator of the first pattern is that made 
by Camaby of Broad Street, Bloomsbury. This is an 
appliance acting by a long wire or chain on the key of the 
main tap of the gas supply, having a dial with degrees 
marked from " off " to " full on.*' This regulator is placed 
in any part of the counting-house, haU, parlour, or even 
the bedroom, and the supply of gas is therefore fully 
under control. 

In event of a breakage of gas fittings or leakage, the gas 
may be in an instant completely shut out of the . house. 
The supply of gas is by this appliance regulated before it 
passes through the meter. The exact quantity which the 
burners require and no more being admitted, perfect com- 
bustion is obtained and a very considerable saving is 
undoubtedly effected. 

Automatic governors — ^it would be invidious to select 
from the dozen or so of manufacturers who have devoted 
themselves exclusively to this branch of gas engineering — 
effect a similar saving by a self-acting valve or governor. 
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An inverted cup is used, sealed in annular trougli filled 
with quicksilver. To the centre of the inverted cup 
attached is a simple spindle, at the bottom end of which is 
a double-beat valve, a high pressure raising the inverted 
cup and thus closing the valve, while a low pressure allows 
it to fall, thus opening it. 

Let us suppose then that, say, 50 out of 100 lights be 
turned off, there will be a corresponding increase of pres- 
sure on the inverted cup, raising and thereby closing the 
valve partially, so that for every light turned off or on, or 
any increase or decrease in the street mains, there is a 
corresponding opening or closing of the valve in the 
governor, the pressure at the burner thus being nearly the 
same under any circumstances, which undoubtedly effects a 
great saving. 

Governor burners are constructed on a similar principle, 
but they are too complicated for general use. The best of 
the long series of governor burners are those where the 
pressure of the gas is regulated or checked by passing 
through a network of orifices or passages before issuing 
out to be lighted. Many of our scientific gas engineers 
have brought their energy and enterprise to bear on the 
improved construction of burners, but the latest achieve- 
ment, the Wenham burner, invented by a civil engineer of 
repute, bids fair to eclipse most of them by its convenient 
form and splendid illuminating power while the consump- 
tion of gas is kept under. 

The Wenham lamp, named after its inventor, Mr. F. H. 
"Wenham, C.E., of Westminster, marks a distinct de- 
parture in the method of burning gas for lighting. The 
gas is burnt downward instead of upward, and the 
common air is heated before it reaches the flame. A gas- 
flame consumes about fifteen times as much air as it does 
gas, and in this lamp care is taken to heat this air as 
much as possible before it comes into contact with the 
gas. It is claimed that the lamp increases the illuminating 
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power of common gas from 200 to 400 per cent, and this, 
too, without charging the gas with additional hydro- 
carbons. The flame has no invisible or blue part to it, 
but over its whole area is intensely luminous, and is 
of the form of a ring or cup of light, burning without 
flickering. 

The external appearance of the form most in use is 
given at Fig, 119, but it is, of course, made in various 

shapes and sizes for differ- 
ent places, some of the 
patterns being tasteful and 
luxurious. 

In our diagram of the 
section of the lamp. Fig. 
120, A is the air inlet, b 
the regenerator: this is 
somewhat massively made 
in iron, and takes up the 
heat of the gas-flame 
burning beneath it to 
communicate it to the in- 
coming air. A cylinder, 
c, conveys the heated air 
^ to the burner through the 
perforated discs; d is the 
burner; B, the flame; f, 
the reflector; q, the fastener 
of the ring, j, which carries the lamp-glass, K, and has a 
hinge at h. These lamp-glasses gave the company some 
little trouble at first, as they were required to be very light 
and thin, but a Paris firm has arranged now for the supply 
of any quantity. The ends of flower-shades were first used 
for the purpose. The chimney is at l ; m is the gas supply 
pipe, and n the heat disperser. 

A section of the burner, Fig. 121, is also given, as it 
illustrates the principle of combustion. Mr. Wenham 
contends that to get the best light the gas must issue in 
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a series of streams ratter than in a thin sheet j the air 
gets at it better. 

When the flame of this lamp is turned on so that the 
little projections begin to appear at the outside edge of 




Fig. 120. 

the ring of light, the lamp is giving the maximum 
illumination. In this diagram, Fig. 121, a is the porcelain 
burner, held in position by the ring, b ; o is a perforated 
disc, and d a perforated button ; e, the stem supporting 
the button ; f, the gas- way to the burner ; Oj^^ perforated 
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dome ; h, a ring secured by a bayonet lock ; k, the ex- 
ternal cylinder ; l, the gas supply pipe ; and m, tlio 
flame. Tlie gas issues in a horizontal curve from a ring 
of holes in the burner. 

It will be long, we expect, before gas as an illuminant is 
extinguished by its younger rival, the electric light. Those 
who, relying on the prophetic utterance of stock and share 
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brokers that gas would be " totally eclipsed," put their 
money into the fascinating snare, furnish an amusing 
example of the well-worn proverb that " It is not safe to 
prophesy until you know." 
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CHAPTEE XVIII. 

8VFFLEMENTART. 

Recent Improyements in Burners — Incandescent Systems— Selection 
of Chunneys and Globes — Clear, Ground, and Coloured Glass 
Globes— Increased Use of Gas- Recent Appliances for Use in 
Cooking and Warming by Gas—" Penny-in-uie-Slot " Meters. 

The main improvements in regard to gas of late years have 
been principally, indeed almost exclusively, in connection 
with burners. This need scarcely cause surprise. The 
- apparatus for the manufacture of gas had been brought to 
a very perfect condition, while in the method of distribution 
no improvement upon mains and pipes is likely to be 
devised. In respect to burners, however, a notable advance 
has been made in recent years, and there is a prospect of 
even further improvement. The original idea of the burner 
appears to have been simply an orifice from which the gas 
could issue, with a slotted plug inserted in the pipe to act 
as a tap to turn it off and on. ** Fish-tail " and ** bat's- 
wing" burners were scarcely more than this. In the 
''Argand," however, a really scientific and sensible im- 
provement was made, and to this we have already referred 
in another portion of the book. 

Since the first edition of this work appeared, there have 
been some extensions and modifications of burners which 
have embodied important advantages. In enumerating 
these we must again refer to the " Argand " burner as the 
point of departure in the direction of improvement; indeed 
the next succeeding step was to modify titie Argand for the 
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better. The ingenuity of Messrs. Silber and Sugg dis- 
covered and adapted certain improvements in important 
details. Burners are now constructed so that the gas 
issues from the nipple at a low pressure, and an air current 
is compelled, after having traversed channels, to impinge 
on the flame. In these burners as illustrated by Fig. 122 
and Fig. 123 — showing a ** Silber " and a ** Sugg " burner 
respectively — the details are plainly shown. The orifices 




Fig. 122. 




Fig. 123. 



for the emission of gas are of considerable size, and in the 
best dass are punctured in a circle of steatite, a material " 
which does not corrode so quickly as iron or other metal. - 
The larger size of the holes in the burner enables the gas 
to make its exit at as low a pressure as practicable. In . 
both ' patterns the supply is controlled before reaching the 
orifices — ^in the ** Silber " by having to pass through small 
partitions, and in the <* Sugg" by being obliged to traverse 
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small tubes. An additional detail of the '* Silber '^ burner 
is a central channel for the passage of air to the inside of 
the flame. ' ' ' 

' To Mr. W. Sugg, of London, are due the special improve- 
ments which have brought the Argand burner up to 
probably its highest pitch of perfection. The burner made 
by Sugg in 1869, known as the Sugg-Lethaby, or the 
**Sugg No. 1," is the standard burner adopted for the 
United Kingdom, and referred to in Acts of Parliament 
and municipal bye -laws. The 
same standard has been adopted 
in various European countries, the 
United States, and Canada. Since 
then, however^ further improve- 
ments have been made by Mr. 
Sugg, one of the latest being 
known as the *' London Argand." 
In order to limit the too abundant 
flow of gas, and to obviate the 
rushing or sibilant sound caused 
by the gas passing a common tap, 
most argands are now fltted with 
checks of the nature of a governor, 
one to each burner. Somewhat 
analogous, but by no means iden- 
tical, are regulator burners. These 
may be classed as " diaphragm,*' 
''mercurial," and "float" regu- 
lators. A diaphragm regulator is shown in section in 
Fig. 124. It is provided with a screw fitting in the top to 
secure adjustment, and to regulate the supply of gas 
required for each burner. Its operation is simple and 
obvious. The gas passes through the valve to the chamber 
below the, di^-phragm, and passes thence to the burner. 
At any increase of pressure the diaphragm is raised ; this 
lifts the valve attached, and partially closing it immediately 
diminishes the supply of gas, which then flows through at 
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a pressure regulated by the weight of the diaphragm and 
valve. 

In the mercurial regulator, in place of the leather 
diaphragm, there is a mercury seal which controls the 
supply of gas much in the same way. Float regulators, 
which act mechanically, consist essentially of perfectly 
adjusted drums or discs vnth a valve apparatus working in 
an outer tube. Although somewhat liable to get out of order 
from fine particles of dust clogging the working part-s, this 
class of reg^ator is justly popidar, owing to its neatness, 
inexpensiveness, and general durability. 

Yarious plans for obtaining a greater degree of lumi- 
nosity or brilliancy of gas by enriching it with volatile 
vapours have been advocated. This practice is not alto- 
gether unknown to gas companies, who, when the candle- 
power of the gas is poor, enrich it by causing it to pass 
over receptacles in which naphtha is deposited. The * * Albo- 
carbon " light has now been before the public for some 
years, and offers undoubted advantages in increasing the 
luminosity of the fiame, and in eliminating the noxious 
products of combustion which destroy nearly everything 
brought into contact with them. Here a receptacle is 
placed near the burner, and this contains a quantity of 
crystallised mixture which enriches the flame by supplying 
it with carburetted hydrogen. The reservoir is oval or 
spherical in shape, and through it the gas travels to the 
burner, which is placed in such close proximity to the 
reservoir that the contents are heated and the hydro-carbon 
vaporised. The light is much more brilliant than that of 
unenriched gas, and the diffusive nature of the light and 
its purity are strong recommendations in its favour. 

Another modification of burner — if we may so term the 
improvement — is the type to which the name of " Incan- 
descent " has been appHed. The burner itself is ** Bunsen," 
the principle of which is explained at page 44. The three 
best-known incandescent burners are the " diamond," the 
" Webbach," and the "Lewis," named after their respeo- 
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tive inventors. Eacli lias an envelope-mantle, or thimble, 
"wliicli, wlien heated to a white heat, gives off the light. 

In the **Clamond" (Fig. 125), the light itself is enveloped 
in a compound of magnesia formed into thick threads. It 
requires a strong concentrated heat to bring the envelope 
to a state of incandescence. When this is attained, a very 
brilliant bluish light is emitted. 

The " Welsbach " lamp, or 
burner, is the invention of 
Dr. Carl Auer von Welsbach, 
of Vienna. A mantle is also 
employed, but it is a cylindri- 
cal hood composed of threads 
of cotton, or similar material, 
impregnated with a com- 
pound liquid composed of 
solutions of zirconia and oxide 
of lanthenum. This hood, 
or mantle, under the influ- 
ence of the gas flame, becomes 
converted into a highly re- 
fractory material capable of 
withstanding for long periods 
without change the highest 
temperature which caji be 
obtained from an atmospheric 
burner. It glows with bril- 
liant incandescence, giving a 
very white and perfectly 
steady light, bearing not a 
little resemblance to the electric light. It is claimed that 
the illuminating power is above 10 candles per cubic foot 
of gas consumed, and that the fabric of the hood lasts for 
800 to 1,000 hours. Fig. 126 shows the lamp, A being the 
lamp, and b the mantle. 

' In the ''Lewis" light the hood, or envelope, is con- 
structed of platinum, and the light given is red^sh-white. 
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What are known as "regenerative" gas burners, or 
lamps, have come greatly into use of recent years. They 
are doubtless very efficient. The principle of the action of 
these burners is that the gas and air which are to be con- 
sumed are raised to a high temperature before combustion. 
It is claimed that the gas and air so mixed are raised to as 
great a heat as 900° Fahr. The result of this preparatory 
heating is an extremely concentrated and brilliant flame. 

The different burners (or rather 
lamps) on the ** regenerative " 
principle now in the inarket are 
all somewhat complex, as the 
channels through which the gas 
and air pass to the burner have 
their walls kept hot by the 
flame of the burner itself. The 
** Schalke " lamp was one of the 
earliest and simplest lights of 
the type. 

The ** Siemens " regenerative 
burner, which has attained great 
popularity, maybe taken as a 
typical example. One of these 
is shown in section at Fig. 127, 
from'which its construction will 
be readily apparent. The direc- 
tion of the entrance of the air, 
its circulation around the burner, 
and exit, is indicated by the 
small arrow's. On igniting the gas at the orifice of the 
burner, the heat of the flame has to raise the temperature 
of the upper channels, by which means is initiated that 
down-draught for the flame which sucks the products of 
combustion through the metallic body of the burner, and 
thus brings about the preparatory warming of the entering 
mixture of gas and air. 

The excellent and popular **Wenham*A-^]i^ip;^^ acta 
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Upon the regenerative principle. As, however, we have 
already fully described this lamp (pp. 127 — 130), there is 
no occasion to go into any details here. 

There are various other burners, in which, as in the 
** Wenham," the heating chamber is arranged above the 
light, all being, in fact, inverted ** Siemens" lamps. 
Amongst these, we may mention the ** Meteor," the 
<*Cromartio" (Sugg's), the 
*'Etoile," Clark's, Chandler's, 
the'* Bower," &c. 

We may note that Messrs. 
Siemens make a burner some- 
what different from the one 
shown in Fig. 127. In this the 
flame produced is a flat sheet 
of light, burning horizontally. 
This lamp is of small dimen- 
sions, and does not cast a shadow. 

The " Douglass" gas burners, 
made according to Sir James N. 
Douglass's patent, which have 
been only recently placed upon 
the market, appear to have con- 
siderable merits. The patentee 
claims for them that, as the gas 
is thoroughly consumed, the at- 
mosphere of the rooms where 
such burners are in use does 
not suffer vitiation, and neither 
respiration, nor picture-gilding, 
nor decorations suffer. Power, purity, and brilliance of 
flame are secured by thorough combustion, and the entire 
power of the gas is completely utilised. This burner is 
shown in section in Fig. 128, where the peculiar form of 
the chimney may be noted. It is claimed that glass chim- 
neys of this shape cannot be cracked or broken, however 
suddenly the flame may be turned on, and that draughts 
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do not break them. It is also claimed tliat the '^B " size 
'* Douglass" burner, while consuming 6 J feet of gas per 
hour, gives as much light as four ordinary burners, each, 
consuming about 5^ feet. That would mean the immense 
saving of no less than 15 J- feet of gas per hour. 

A very ingenious and useful burner is Messrs. W. J. 
Edwards and Co.'s patent ** Gas night-light." Tig. 129 
shows this apparatus, with the line of wire which passes 
along the ceiling or wall, between two bell cranks. This 




Fig. 128. Fig. 129. 

can of course be of any required length, and the gas can 
be turned up or down without rising from bed, thus obvi- 
ating the inconvenience of groping one's way to bed when 
the gas is turned out. A touch on the cord will turn the 
gas full-on, half-on, or leaving the tiniest possible jet. 
The apparatus will remain in whatever position it may be 
placed, and additional safety is given by the fact that the 
light cannot be shut off entirely save by the ordinary tap, 
so that it is impossible for the light to be turned out, and 
the gas accidentally turned on again, as sometimes happens 
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with tlie ordinary tap. Yet this ingenious appliance does 
not in the least degree interfere with the use of the tap in 
the ordinary way, and the comfort and convenience arising 
from its use is so great that, where once used, it is often 
continued in use, whether there be any special need for a 
night-light or not. 

A proper glass for chimneys for burners like the 
"Argand" which require such an appliance, is a matter 
of some importance, and by no means less so is the selec- 
tion of gas globes. The size of the upper and lower open- 
ings of these latter has a very considerable effect on the 
gas flame. Too rapid an incoming air-current is preju- 
dicial, and therefore globes with a small bottom aperture, 
say of only 1 J inches, should not be adopted. Similarly, 
globes with a very large top aperture — which allow the 
heated air to pass out very readily and freely — draw the 
cold air through the smaller opening below with great 
velocity, to the detriment of the flame, which is always 
most steady and effective when the air current which flows 
around it is constant and uniform. The best kinds of 
globes, and those most generally in use at the present, are 
those with large lower apertures, in many instances as 
large as that at top, 4 J inches below and 4J inches above 
being now very usual. The GFas Committee of the British 
Association for the Advancement of Science has carefully 
investigated the subject, and decided that globes of different 
sizes with If-inch openings produced draughts of varying 
velocities affecting the light as follows: — a 6-inch globe 
produced 25 per cent, loss ; 7i-inch globe, 27^ per cent, 
loss; lO^-inch globe, 38 per cent, loss; all these being 
ground-glass globes. Some T^-inch dear glass globes were 
then tried, when those having lower apertures varying 
from 1^ inches to 2 inches and 2f inches diameter were 
placed over a flame which (when covered) gave 16-8 candfe 
power. It was found that with an aperture of 2^% inches 
the flames yielded 15*4 candle power, with 1 J inches aper- 
ture 13 candle power, and with 1 inch aperture only 12 
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candle power. Other experiments also yielded interesting 
results, which want of space will not permit ns to specify. 
We may, however, note some of the results arrived at 
concerning the character of the globe in regard to the 
interception of light, according to the nature of the 
medium. The quantity of light intercepted . by various 
species of glass differs greatly. Plain, clear, or colourless 
glass only absorbs 10 per cent, of light, while ground glass 
intercepts 25 per cent, and the so-called "opal" glass as 
much as from 40 to 50 per cent. Coloured 
glass of course transmits a still less pro- 
portion of the light, varying according to 
the colour. The reader who is curious 
upon this point is referred to the report 
of the Committee. 

In Fig. 130 we adduce a pictorial de- 
lineation showing the diminution of light 
by its passage through the various media 
specified, as arranged by Mr. Metcher. 
Here, a, at the bottom of the diagram, 
shows the effect of a shadowless open 
flame; then, gradually ascending, we note 
how various media intercept more or less 
of the light ; thus, f represents the effects 
of a polished plate-glass shade ; e, that 
of a dear glass in lamp after one week's 
use without cleaning; d, ribbed plate; 
0, rough plate ; b, groimd glass ; and a, opal glass, which 
naturally intercepts the greater quantity of light. 

Having thus briefly spoken of some of the more notable 
recent improvements in burners, we may now glance at 
some other novelties in gas appliances which are deserving 
of mention, first calling attention to some noteworthy 
circumstances. 

Although the illuminating power of electriciiy had been 
thoroughly realised for more than half-a-century, it was 
not until about fifteen years ago that a really practicable 
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economic electric L'ght was introduced. With its introduc- 
tion, however, a number of sanguine optimistic scientists 
predicted the certain proximate extinction of gas lighting. 
According to them, electricity would come in almost im- 
mediately, and reign alone. What as a matter of fact 
has happened ? 

Unquestionably, both for public and private illuminating 
purposes, the electric light has been extensively adopted, 
and is daily coming into wider use; but, for all that, 
the consumption of gas in our cities and large towns has 
also increased, and gas companies, instead of being ruined, 
are paying good dividends. For this state of things there 
are (at least in our opinion) three principal reasons. First, 
the letting out by gas companies of efficient cooking and 
heating apparatus on rent or hire; secondly, the very 
satisfactory increase of warm bathing amongst us, which 
has brought into free use ** Geysers," *' Caldas," and other 
gas fires for heating baths ; and last, but by no means 
the least, the wide adoption of the " penny-in-the-slot *' 
meter. Many persons will, no doubt, see a fourth reason 
in the increase in the illuminating power of gas owing to 
the improvement of burners, and the introduction of in- 
candescent and other modem systems, which have made 
gas a competitor that need not fear comparison with the 
electric light. 

We have dealt in the foregoing pages with the fixing of 
cooking and warming stoves, but since this work first 
appeared great improvements have been made in these 
appliances. In fact, so numerous are excellent contri- 
vances of the kind that we cannot undertake here to even 
enumerate them by name. Great credit must, however, 
be given to Messrs. Wm. Sugg and Co. and Mr. Thos. 
Fletcher for the attention they have bestowed on gas- 
heating apparatus and the improvements they have intro- 
duced. With regard to the former firm, its "Boiling 
Steam Therma" is an apparatus of the highest merit, by 
which 30 gallons of boiling water may be d^teined per 
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hour, or a larger quantity up to 120 gaUons, at a tempera- 
ture of not less than 105 degrees, according to tlie time of 
the year. 

Mr. Thos. Fletcher, of "Warrington, deserves also honour- 
ahle mention for his great improvements upon the ''Bunsen" 
burner for obtaining heat. The merits of the '^Bimsen" 
for heating purposes, as also in cooking, have long been 
acknowledged. So far back as 1880, the Eeport of the 
British Association of Gas Managers noted that " a cook- 
ing-stove fitted with the Bunsen burner, formed by a ring 
of 1 J-inch iron pipe with jet holes 1 inch apart, gave 244 
units of heat for each foot of gas." Mr. Fletcher's various 
heating appliances are based on the "Bunsen" burner 
which he has so much improved, and which was invented 
by the celebrated savant of that name. As it is employed 
for heating only, it need not detain us. Its performance 
depends on the mixture of gas and air. In Wallace's 
improved Bunsen burner, a perfectly solid flame is obtained 
of great efficacy for heating purposes in the laboratory. 

With regard to the obtaining of hot water for bath 
purposes, besides Sugg's Boiling Steam Therma (already 
noticed), many other firms — such as Messrs. Maughan, 
Ewart, Shrewsbury, &c. — ^have produced apparatus with 
more or less fanciful names. Fig. 131 shows Mr. G. 
Shrewsbury's patent *' Calda," wherewith a warm bath can 
be obtained in a few minutes. 

None of the foregoing require special instructions to the 
gas-fitter, beyond those specified in the manufacturers' 
prospectuses issued with the goods. 

A new feature in gas supply is the Penny-in-the-slot 
Meter. The ** penny-in-the-slot" arrangement originated 
in connection with the various machines for automatically 
delivering matches or sweets, and for weighing, which are 
found in so many public places. The first tentative appli- 
cation of the principle to gas meters was made at liver- 
pool in 1890, where it soon made rapid progress. During 
1891 there were fixed in that city 1,975 meters; in 1892, 
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4,038; and there are probably over 10,000 now in use. 
Similar meters have also come widely into use in the 
metropolis and elsewhere besides Liverpool. 

There are several different forms of the meter now in 
use, all covered by letters patent, and all intended to 
subserve the same object — ^viz., to allow a given quanti^ 
of gas to pass through on the placing of a coin in a slot 




Fig. 181. 

provided for the purpose. The meter is usually furnished 
with three dials, marked £, s., d., respectively, and no 
sooner has a penny been dropped into the slot than the 
hand of the d. dial records it. When twelve pennies have 
been introduced this dial stands at "0," whilst the hand of 
the s. dial notes "1," and so on, until some pounds' worth 
of gas are paid for. When all the gas for which the 
penny is payment has been used, the flame does not at 
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once go out; but the consumer is automatically warned 
that the supply is nearly exhausted hj the gradual lower- 
ing of the flame. 

The mechanism of the various meters for this purpose 
varies somewhat, but we will take that of Messrs. W. & B. 
Cowan's meter as an illustration of the mode of action. 
This apparatus is furnished with a cylindrical pusher 
which can be actuated backwards and forwards by the 
movement of a wheel. When a penny is put into the slot, 
it drops into this pusher, which then, through the inter- 
mediation of a pawl, causes a wheel to revolve a certain 
distance, an index fixed on the axis of the wheel indicating 
its movement on the dial, and thus recording ** 1." The 
apparatus, of whatever maker, is almost invariably 
attached to dry meters only. There is a valve on the inlet 
of the meter which gradually closes automatically during 
the consumption of the last five cubic feet, and thus slowly 
diminishes the flame, as already mentioned. 

Some meters register pennies only; but where the 
supply goes into shillings and pounds, the arrangement 
for the second and third dials is carried out by means of 
wheels with a varying number of teeth. 
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THOMAS GLOVER & OO.'S 

DRY GAS METERS 

Are a remedy for all the Defects of Wet Meters. 

Are suitable for all Climates, whether Hot or Cold. 

No Loss of Oas by Evaporation. 

Cannot become fixed by Frost, however severe. 

Are the most accurate and unvarying Keasnres of 

Oas. 
Prevent Jumping and unexpected extinction of the 

Lights. 
Cannot be tampered with without visibly Damaging 

the Outer Case. 
Are upheld for Five Years without Charge. 



and have 6e«n Awarded the foUoteing Medals t— 


London - - - 1851 


London - - - 1862 


New York - - 1853 


Dublin - - - 1865 


Paris - - - - 1855 


Paris - - - . 1867 



The latter being the MgheBt Award for Dry Oas Meters at the 
Paris Exhibition, 1867. 

Since then we hare not Exhibited FOB PRIZES. 



THOMAS GLOVER & CO., 

214 To 222, ST. JOHN STREET, 
CLERKENWELL GREEN, LONDON, E.C. 

Telegraphic Addrese "GOTHIC, ZONJDON.^Ogh 



ADVEBTISEMBNTS. 



The "SYPHON," rs™) 

(CIiABK'8 FATEITT) 

HYGIENIC HEATING STOVES FOR GAS AND OIL. 

No F(ue required ! No Smoke ! No Smell ! 
No Dirt or Trouble ! No Danger ! 

lup] 



SUPPLIED TO 

'Her Majesty ike Queen, 

H,R.H. ike Prince 

ofWalee, 

H,M. Beard of JVorke. 



BEWARE OF 
IMITATIONS. 



THB ONLY 8APB STOTBS 
FOR 

CONSERVATORIES, 

BEDROOMS, 

SICK CHAMBERS, 

HOSPITAL WARDS, 

WORKROOMS, 

CHAPELS, do. 




•PLDSDTO 

H.R,H. ike Duke ofSaxe- 

Coburg-Goika, 

H.R.H. Princess Henry 

of Baiienberg, 

Tke Britisk Bmbctssy in 
Berlin^ &'e. 



No stove is genuine 

without the words 

*'CLABX'S PATENT." 



B8PBC1ALLT SUTTABLB 
FOR 

HALLS, OFFICES, 

SITTING ROOMS, 

SHOPS, 

SCHOOLROOMS, 

THEATRES, do. 



S. CLARK & CO., Patentees and Sole Manufacturers, " S^ifVLOn" Works, 
Park Stwbkt. Islington, London, N. 

BOOKS FOR PL UMBERS. CA8 FITTERS, &g. 

HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : With a Course of Elementaty Drawinfr. and a Collection of 

Useful Receipts. By Ellis A. Davidson. Sixth Edition. Coloured Plates. 

ismo, 5s^ cloth. 

" A mass of information of use to the amateur and of value to the practical 

man." — Bnglisk Meckanic, 

PLUMBING : A Text-Book to the Practice of the Art or Graft of 

the Plumber. With Chapters upon House Drainage and Ventilation. By 
Wh.Paton Ruchan, K.P., Sanitary Engineer. Sixth Edition, revised and 
enlarged, with 380 Illustrations. x2mo, 3$. 6d., cloth. 
" May be safely put into the hands of every young plumber, and will also 
be found useful by architects and medical professors.'* — Builder. 

VENTILATION : A Text-Book to the Practice of the Art of Venti- 
lating Buildings. By W. P. Bochan, R.P., Author of " Plumbing/^ &c 
With 170 Illustrations. x2mo, 3s. 6d., cloth. 

QUAlNTITIBS and measurements, in Bricklayers*, Masons', 
Plasterers', Plumbers*, Painters', Paperhangt-rs', Gilders*, Smiths', Car- 
penters' and Joiners' Work. By A. C. Beaton, zsmo, is. 6d., cloth. 

THE SHEET METAL WORKER'S INSTRUCTOR : For Zinc, 
Sheet Iron, Copper and Tin Plate Workers. Containing rules for describing 
the patterns required in the different branches of ihe trade. By R, H. Warn, 
Tin Plate Worker. With Thirty-two Plates. 8vo, 7s. 6d., doth. 

THE SHEET METAL WORKER'S GUIDE : A Practical Hand- 
book for Tinsmiths, Coppersmiths, Zincworkers, fcc, with 46 Diagrams and 
Workmg patterns. By W. J. E. Crank. lamo, is. 6d., cloth. 

Tendon: Crosby Lockwood & Son, 7, Stationers' HaU Court, E.G. 
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" It is not too much to say that no books have ever proved more 
popular with or more useful to young engineers and others than the 
excellent treatises comprised in Weale's Series." — Engineer. 
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1 wkale's scientific and technical series. 

CIVIL ENGINEERING & SURVEYING. 
Olvil Bntfineering. 

By Henry Law, M.InstCE. Indndimr a Treatise on Hydraulic 
Engineering by G. R. Burnbll, M.LC£. Seventh Edition, revised, 
with Large Additions by D. K. Clark, M.I.C.E. . . . Q/Q 

Pioneer Bngineering: 

A Treatise on the Engineering Operations connected with the Settlement of 
Waste Lands in New Countries. By Edward Dobson, M.Inst.CE. 
With numerous Plates. Second Edition 4/6 

Ivom Bvidtfes of Moderate Span: 

Their (instruction and Erection. By Hamilton W. Pbndrbd. With 40 
Illustrations 2/0 

Iron and Steel Bridges and Yiaduots. 

A Practical Treatise upon their Construction for the nse of Engineers, 
Draughtsmen, and Students. By Francis Campin, CE. With numerous 
Illustrations 3/6 

Oonetmotional Iron and Steel IflTovk, 

As applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E 3/6 

Tubular and other Iron Girder Bridges. 

Describing the Britannia and Conway Tubular Bridges. By G. Drysdalb 
Dbmpssy, C.E. Fourth Edition 2/0 

llaterialB and Construotion : 

A Theoretical and Practical Treatise on the Strains, Designing, and Erec- 
tion of Works of Construction. By Francis Campin, C.E. . . 3/0 

Sanitary IflTork in the Smaller Towns and in Yillaifes. 

By Charles Slagg, Assoc. M.Inst.CE. Third Edition . . 3/0 

Boads and Streets (The Construction of). 

In Two Parts : T. The Art ok Constructing Common Roads, by H. 
Law, C.E., Revised by D. K. Clark, C.E. ; II. Recent Practice: In- 
cluding Pavements of Wood, Asphalte, &c. By D. K. Clark, CE. 4/6 

Oas IflTorks (The Construction of). 

And the Manufacture and Distribution of Coal Gas. By S. Hughes, CE. 
Re-written by William Richards, CE. Eighth Edition . . 6/6 

Water IflTorks ^ 

For the Supply of Cities and Towns. With a Description of the Principal 
Geological Formations of England as influencing Supplies of Water. By 
Samuel Hughes, F.G.S., C.E. Enlarged Edition .... 4J0 

The Power of IflTater, 

As applied to drive Flour Mills, and to give motion to Turbines and other 
Hydrostatic Engines. By Joseph Glynn, F.R.S. New Edition . 2/0 

WellB and IflTell-Sinkin^. 

By John Geo. Swindell, A.R.I.B.A.,aiid G. R. Burnell, CE. Revised 
Edition. With a New Appendix on the Qualities of Water. Illustrated 2/0 

The Drainaife of Lands, Towns, and Buildings. 

By G. D. Dempsbv, CE. Revised, with large Additions on Recent 
Practice, by D. K. Clark, M.I.CE. Third Edition . . . 4/6 

The Blasting and Quarrying of Stone, 

For Building and other Purposes. With Remarks on the Blowing ap of 
Bridges. By Gen. Sir J. Burgoyne, K.CB f /Q 

Foundations and Concrete IflTorks. 

With Practical Remarks on Footings:, Planking, Sand, Concrete, B^ton, 
Pile-driving, Caissons, and Cofferdams. By £. Dobson, M.R.I.B.A. 
Eighth Ediuon \/Q 
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weale's scientific and technical series. 8 
Pneumatios, 

Including Acoustics and the Phenomena of Wind Currents, for th« Us« of 
Beginners. By Charlbs Tomlinson, F.R.S. Fourth Edition . 1/6 

Land and Bn^ineerin^ Sunreyin^. 

For Students and Practical Use. By T. Baker, C.E. Eighteenth Bditioo, 
Revised and Extended by F. E. Dixon, A. M. Inst, C.E.. Professional Aato- 
ciate of the Institution of Surveyors. With numerous Illustrations and two 
Lithographic Plates [Just pubUsfud 2/0 

Mensuration and Measuring. 

For StudenU and Practical Use. With the Mensuration and Levelling of 
Land for the purposes of Modern Engineering. By T. Bakbr, CE. Mew 
Edition by £. Nugent, C.E 1/6 



MINING AND METALLURGY. 
Mineralo^, 

Rudiments of. By A. Ramsay, F.G.S. Fourth Edition, roTised and 
enlarged. Woodcuts and Plates 3/0 

Coal and Coal Mining, 

A Rudimentary Treatise on. By the late Sir Warington W. Smyth, 
F.R.S. Eighth Edition, revised and extended by T. Forstbr Brown. 

Uust^blisJud 3/6 

Metallur^ of Iron. 

ConUining Methods of Assay, Analyses of Iron Ores, Processes of Mano- 
facture of Iron and Steel, &c. By H. Baubrman, F.U.S. With numerous 
Illustrations. Sixth Edition, revised and enlarged .... S/0 

The Mineral Sunreyor and Yaluer*8 Complete Guide. 

By W. Lintbrn. Fourth Edition, with an Appendix on Magnetic and 
Angular Surveying 3/6 

Slate and Slate Quarrying: 

Scientific, Practical, and Commercial. By D. C. Davibs, F.G.S. WitV 
numerous Illustrations and Folding Plates. Fourth Edition • . 3/0 

A First Book of Mining and Quarrying, 

With the Sciences connected therewith, for Primary Schools and Self In- 
struction. By J. H. Collins, F.G.S. Second Edition . . .1/6 

Subterraneous SurYeying, 

With and without the Magnetic Needle. By T. Fbnwick and T. Bakbk, 
C.E. Illustrated 2/6 

Minintf Tools. 

Manual of. By William Morgans, Lecturer on Practical Mining at th« 
Bristol School of Mines 2/6 

Mining Tools, Atlas 

Of Engravings to Illustrate the above, containing 335 Illustrations of Mining 
Tools, drawn to Scale. 4to 4/6 

Physical Geology, 

Partly based on Major-General Portlocic's " RudimenU of Geology." 
By RalphTate, A.L.S., &c. Woodcuts 2/0 

Historical Geology, 

Partly based on Major-General Portlocic's " Rudiments." By Ralfm 
Tatb, A.L.S., &c. Woodcuts 2/6 

Geology, Physical and Historical. 

Consisting of " Physical Geology," which sets forth the Leading Prindplet 
of the Science ; and " Historical Geology," which treats of the Mineral and 
Organic Conditions of the Earth at eadi sticcessiv« epoch. By Ralfh 

Tate, F.G.S T^ . . 4/6 

Bleotro-Metallurgy, 

Practically Treated. By Albxandbr Watt. Tenth Edition, «nlaiged 
and revised, including the most Recent Procesves . • • • 3/6 
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4 weale's scientific and technical sebies. 

MECHANICAL ENGINEERING. 
The Workman's Manual of Bn^ineeFing[ Drawing. 

By John Maxton, Instructor in Engineering Drawinj;, Royal Naval 
College, Greenwich. Seventh Edition. 300 Plates and Diagrams . 3/6 

Fnttls: Solid, liiquid, and Gaseous. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. 
By H. J. Phillips, F.CS., formerly Analytical and Consulting Chemist 
to the Great Eastern Railway. Third Edition 2/0 

Fuel, Its Ctombustion and Sioonomy. 

Consisting of an Abridgment of " A Treatise on the Combustion of Coal and 
the Prevention of Smoke." By C. W. Williams, A.I.C.E. With Exten- 
sive Additions by D. K Clark, M.Inst.C.E. Fourth Edition . 3/6 

The Boilermaker's Assistant 

In Drawing, Templating, and Calculating Boiler Work, &c. By J. Court- 
ney, Practical Boilermaker. Edited by D. K. Clark, C.£. . 2/0 

The Boiler-Maker's Ready Reckoner, 

With Examples of Practical Geometry and Templating for the Use of 
Platers. Smiths, and Riveters. By John Courtney. Edited by D. K. 

Clark, M.I.CE. Fourth Edition 4/0 

V The last two Works in On* Volume^ half-hound, entitltd " The Boiler- 

maker's Ready-Reckoner and Assistant.'* By J. Courtney and 

D. K. Clark. Prict 7/0. 

Steam Boilers: ., 

Their Construction and Management By R. Armstrong, CE Illustrated 

1/6 

Steam and Machinery Manaifement. 

A Guide to the Arrangement and Economical Management of Machinery. 
By M. Powis Bale. M.Inst. M.E 2/6 

Steam and the Steam Bngine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam 
Engine of Mr. J. Sewell. , By D. K. Clark, C.E. Foiurth Edition 3/6 

The Steam Bntfine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for 
Practical Men. By T. Baker, CE t/6 

The Steam Bngine. 

By Dr. Lardner. Illustrated t/6 

IJooomotive Bn^ines, 

ByG. D. Dbmpsey, C.E. With large Additions treating of the Modem 
Locomotive, by D. K. Clark, M.Inst. CE 3/0 

Iiocomotive Bn^ine-Driiring. 

A Practical Manual for Engineers in charge of Locomotive Engines. By 
Michael Reynolds. Tenth Edition, y, 6d, limp ; cloth boards . 4/6 

Stationary Bn^ne-Driving. 

A Practical Manual for Engineers in charge of Stationary Eneines. By 
Michael Reynolds. Sixth Edition. 3^. 6d, limp ; cloth boards . 4/6 

The Smithy and Forge. 

Including the Farrier's Art and Coach Smithing. By W. J. E. Cranr. 
Fourth Edition 2/6 

Modem IflTorkshop Practice, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, 
Dredging Machines, Bridges, Ship-building, &c. By J. G. Winton. 
Fourth Edition, Illustrated . . 3/6 

Mechanical Bntfineerin^. 

Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Machinery, Mechanical Manipulation, Manufacture of the Steam Engine, 
&& By Francis Campin, CE. Third Edition .... 2/6 

I>etails of Machinery. 

Comprising Instructions for the Execution of various Works in Iron in the 
Fittiac-Shop, Foundry, and Boiler- Yard. By Francis Campin, C.E. 3/0 
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WEALE'S SCIENTIFIC AND TECHNICAL SERIES. 5 
Elementary SSngineering : 

A Manual for Young Marine Engineers and Apprentices. In the Form of 
Questions and Answers on Metals, Alloys, Strength of Materials, &c. 
By J. S. Brewer. Fourth Edition 1/6 

Power in Motion: 

Horse-power Motion, Toothed-Wheel Gearing, Long and Short Driving 
Bands, Angular Forces, &c. By Jambs Armour, C.E. Third Edition 2/0 

Iron and Heat, 

Exhibiting the Principles concerned in the Construction of Iron Beams, 
Pillars, and Girders. By J. Armour, C.£. 2/6 

Praotioal Meohaniem, 

And Machine Tools. By T. Bakbr, CE. With Remarks on Tools and 
Machinery, by J. Nasmyth, CE 2/6 

MechanioB : 

Bein^ a concise Exposition of the General Principles of Mechanical Science, 
and their Applications. By Charles Tomlinson, F.R.S. . .1/6 

Cranes (The Gonstruotion of), 

And other Machinery for Raising Heavy Bodies for the Erection of Build- 
ings, &c. By Joseph Glynn, F.R.S 1/6 



NAVIGATION, SHIPBUILDING, ETC. 
The Sailor's Sea Book: 

A Rudimentary Treatise on Navigation. By James Greenwood, B.A. 
With numerous Woodcuts and Coloured Plates. New and enlarged 
Edition. By W. H. Rosser 2/6 

Praotioal Navigation. ^ 

Consisting of The Sailor's Sea-Book, hy Jambs Greenwood and W. H. 
Rosser ; together with Mathematical and Nautical Tables for the Working 
of the Problems, by Hbnry Law, C.E., and Prof. J. R. Young . 7/0 

Nairigation and Nautical Astronomy, 

In Theory and Practice. By Prof. J. R. Young. New Edition. 2/6 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 
prefixed a Treatise on Logarithms. By H. Law, C.£. Together with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 

R. Young. New Editioa 4/0 

Masting, Mast-Making, and Rigging of Ships. 

Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
&c., relative to every class of vessels. By Robert Kipfing, N.A. . 2/0 

SaUs and Sail-Making. 

With Draughting, and the Centre of Effort of the Sails. By Robert 
Kipping, n:a 2/6 

Marine SSngines and Steam Yessels. 

By R. Murray, C.E. Eighth Edition, thoroughly revised, with Addi- 
tions by the Author and by George Carlisle, C.E. . . . 4/6 

Naval Architecture: 

An Exposition of Elementary Principles. By James Peake . . 3/6 

Ships for Ocean and River Seririce, 

Principles of the Construction of. By Hakon A. Sommerfbldt . t /6 

Atlas of Engravings 

To Illustrate the above. Twelve large folding Plates. Royal 4to, cloth 7/6 

The Forms of Ships and Boats. 

By W. Bland. mnth Edition, with numerous Illustrations and 
Models 1/6 
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6 WEALE'S SCIENTIFIC AND TECHNICAL SERIES. 

ARCHITECTURE AND THE 

BUILDING ARTS. 
Oonstmotional Iron and Steel IflTork, 

As applied to Public, Private, and Domestic Buildings. By Francis 
Campin, CE 3/Q 

BuUdin^ Estates : 

A Treatise on the Development, Sale, Purchase, and Management of Build- 
ing Land. By F. Maitland. Third Edition 2/0 

The Science of Building : 

An Elementary Treatise on the Principles of Construction. By E. Wynd- 
HAM Tarn, M.A Lond. Fourth Edition 3/6 

The Art of Building : 

General Principles of Construction, Strength, and Use of Materials, Working 
Drawings, Specifications, &c By Edward Dobson, M.R.I.B.A. . 2/0 

A Book on Building, 

Civil and Ecclesiastical. By Sir Edmund Bbckbtt, Q.C (Lord Grim- 
THORPE). Second Edition . ' 4/6 

D'velling-Houses (The Erection of), 

Illustrated by a Perspective View, Plans, and Sections of a Pur of Villas, with 
Specification, Quantities, and Estimates. By S. H. Brooks, Ardiitect 2/6 

Oottaife Building. 

By C. Brucr Allbn. Eleventh Edition, with Chapter on Economic Cot- 
tages for Allotments, by E. £. Allbn, C.E 2/0 

Aooustics in Relation to Architecture and Building: 

The Laws of Sound as applied to the Arrangement of Buildings. By Pro* 
fessorT. Rogrr Smith, F.R.I. B.A New Edition, Revised . . 1/6 

The Rudiments of Practical Bricklaying. 

General Principles of Bricklaying ; Arch Drawing, Cutting, and Setting ; 
Pointing ; Paving, Tiling, &c By Adam Hammond. Witn 68 Woodcuts 

1/6 
The Art of Practical Brick Cutting and Settin|(. 

By Adam Hammond. With 90 Engravings 1/6 

Brickwork : 

A Practical Treatise, embodying the General and Higher Principles of 
Bricklaying, Cutting and Setting ; with the Application of Geometry to Roof 
Tiling, &c. By F. Walker 1/6 

Bricks and Tiles, 

Rudimentary Treatise on the Manufacture of; containing an Outline of the 
Principles of Brickmaking. By £. Dobson, M.R.I.B.A Additions bv 
C ToMLiNSON, F.R.S. Illustrated 3/0 

The Practical Brick and Tile Book. 

Comprising: Brick and Tilb Making, by E. Dobson, M.Inst.CE.; 
Practical Bricklaying, by A. Hammond ; Brick-cutting and Sbtting, 
by A. Hammond. 550 pp. with 370 Illustrations, half-bound . . 6/0 

Carpentry and Joinery^ 

Thb Elementary Principles of Carpentry. Chiefly composed from the 
Standard Work of Thomas Tredgold, C.E. With Additions, and Tkbatisk 
on Joinery, by E. W. Tarn, M.A. Seventh Edition . . . 3/6 

Carpentry and Joinery—Atlas 

Of 35 Plates to accompany and Illustrate the foregoing book. With 
Descriptive Letterpress. 4to 6/0 
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WEALE'S SCIENTIFIC AND TECHNICAL SERIES. T 
A Praotioal Treatise on Handrailin^; 

Showing New and Simple Methods. By Gbo. Collings. Second EditioiL 
Revised, including a Trbatisb on Stairbuilding. With Plates . 2/S 

Giroular IflTork in Carpentry and Joinery. 

A Practical Treatise on Circular Work of Single and Double Conratv*. 
By Georgb Collings. Third Edition . . . . ' . 2/0 

Roof Carpentry: 

Practical Lessons in the Framing of Wood Roofs. For the Use of Workiiw 
Carpenters. By Gbo. Collings 2/0 

The Construction of Roofs of IflTood and Iron; 

Deduced chiefly from the Works of Robuton, Tredgold, and Humber. Bv 
E. Wyndham Tarn, M. A., Architect. Thuxl Edition . . .1/0 

The Joints Made ancT Used by Builders. 

By Wyvill J. Christy, Architect. With i6o Woodcuts . 3(0 

Shoring 

And its Application : A Handbook for the Use of Students. By Gbokob 
H. Blagrovb. With 31 Illustrations t /O 

The Timber Importer's, Timber Merchant's, and 
Builder's Standard Guide. 

By R. E. Grandv 2/0 

Plumbing: 

A Text-Book to the Practice of the Art or Craft of the Plumber. Wkk 
Chapters upon House Drainage and Ventilation. By Wm. Paton Bucham. 
Eighth Edition, Re-written and Enlarged, with 500 Illustrations . 3/0 

Ventilation : 

A Text Book to the Practice of the Art of Ventilating Buildings. By W. P. 
Buchan, R.P., Author of " Plumbing," &c. With 170 Illustrations 3/0 

The Practical Plasterer: 

A Compendium of Plain and Ornamental Plaster Work. By W. Kbmp 2/0 

House Painting, Graining, Marblintf, & Si^ IflTriting. 

With a Course of Elementary Drawing, and a Collection of Useful Receipts. 
By Ellis A. Davidson. Eighth Edition. Coloured Plates . . 6/0 
\* The ahove^ in cloth boards, strongly boundf Q/Q 

A Grammar of Colouring, 

Applied to Decorative Painting and the Arts. By Gborgb Fibld. N«w 
£diti6n, enlarged, by Ellis A. Davidson. With Coloured Plates . 3/0 

Elementary Decoration 

As applied to Dwelling Houses, &c. By Jambs W. Facbt. Illnstrated 2(0 

Practical House Decoration. 

A Guide to the Art of Ornamental Painting, the Arrangement of Coloors in 
Apartments, and the Principles of Decorative Design. By Jambs W. Facbt. 

2/0 

V The last iwd Works in One handsome VoL^ half-hound, entitled " HOUSB 
Decoration, Elbmbntary and PracticaLi" ^rice 6/0 

Portland Cement for Users. 

By Hbnry Faija, A.M.Inst.C.E. Third Edition, Corrected . . 2/0 

Iiimes, Cements, Mortars, Concretes, Mastics, Plas- 
tering, &c. 

By G. R. BuRNBLL C.E. Fifteenth Edition 1/0 



d by Google 



8 weale's scientific and technical series. 

Masonry and Stone-Gutting. 

The Principles of Masonic Projection and their application to Construction. 
By Edward Dobson, M.R.I.B.A. 2/6 

Arobes, Piers, Buttresses, &o.: ^ 

Experimental Essays on the Principles of Construction. By W. Bland. 

Quantities and Measurements, 

In Bricklayers', Masons', Plasterers', Plumbers', Painters', Paperhangers', 
Gilders', Smiths', Carpenters' and Joiners' Work. By A. C Beaton 1 /6 

The Oomplete Measurer: 

Setting forth the Measurement of Boards, Glass, Timber and Stone. By R. 

HoRTON. Sixth Edition 4/0 

*«* The above, strangely bound in UaVter, price 5/0* 

Iii^t: 

An Introduction to the Science of Optics. Designed for the Use of Students 
of Architectture, Engineering, and other Applied Sciences. By E. Wynd- 
HAM Tarn, M. A., Author of " The Science of Building," &c. • .1/6 

Hints to Young Architects. 

By George Wightwick, Architect. Sixth Edition, revised and enlarged 
by G. HusKissoN Guillaume, Architect 3/6 

JLrohiteoture—Orders : 

The Orders and their ^Esthetic Principles. By W. H. Leeds. Illustrated. 

1/6 

Architecture— Styles : 

The History and Description of the Styles of Architecture of Various 
Countries, from the Earliest to the Present Period. By T. Talbot Bury, 
F.R.I.B.A. Illustrated 2/0 

*t* Orders and Styles op Architecture, in One Vol,, 3/6. 

Architecture— Desi^ : 

The Principles of Design in Architecture, as deducible from Natture and 
exemplified in the Works of the Greek and Gothic Architects. By Edw. 

Lacy Garbett, Architect. Illustrated 2/6 

*»* TAe three preceding Works in One handsome Vol., half bound, entitled 
"Modern Architecture," /nV/ 6/0' 

Perspective for Beginners. 

Adapted to Young Students and Amateurs in Architecture, Painting, &c. 
By George Pvne 2/0 

Architectural Modelling in Paper. 

By T. A. Richardson. With Illustrations, engraved by O. Jewitt 1 /6 

Glass Staining, and the Art of Painting on Glass. 

From the German of Dr. Gessert and Emanuel Otto Fromberg. With 
an Appendix on The Art of Enamelling 2/6 

Yitravius— The Architecture of. 

In Ten Books. Translated from the Latin by Joseph Gwilt, F.S.A., 

F.R.A.S. With 23 Plates 5/ci 

N.B,—Tku is the only Edition ^Vitruvius procurable at a moderate price, 

Grecian Architecture, 

An Inqttirv into the Principles of Beauty in. With an Historical View of the 
Rise and Progress of the Art in Greece. By the Earl of Aberdeen 1 /O 
%• Tk« fwo Preceding Works in One handsome Vol., half bound, enHtled 
" Ancient Axchitbcturb,'' price 6/0- 
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WEALES SCIENTIFIC AND TECHNICAL SKKIES. 9 

INDUSTRIAL AND USEFUL ARTS. 
Gements, Pastes, Glues, and Gums. 

A Practical Guide to the Manufacture and Application of the various 
Agglutinants required for Workshop, Laboratory, or Office Use. With 
upwards of ooo Recipes and Formulae. By H. C. Standagb . . 2/0 

Clocks and Watches, and Bells, 

A Rudimentary Treatise on. By Sir Edmund Beckett, Q.C. (Lord 
Grim THORPE). Seventh Edition 4/6 

The Goldsmith's Handbook. 

Containing full Instructions in the Art of Alloying, Melting, Reducing, 
Colouring, Collecting and Refining, Recovery of Waste, Solders, Enamels, 
&c., &c. By Georgb E. Gee. Fifth Edition 3/0 

The SilYcrsmith's Handbook, 

On the same plan as the Goldsmith's Hakdrook. By G. E. Ger. 3/0 
*«* TAe last Uvo Works, in One handsome l^oL, half-bound, J/Q. 

The Hall-Marking of Jewellery. 

Comprising an account of all the different Assay Towns of the United 
Kingdom; with the Stamps and Laws relating to the Standards and Hall- 
Marlcs at the various Assay OfHces. By Georob £. Gee . . 3/0 

French Polishing and ESnamelling. 

A Practical Work of Instruction, including numerous Recipes for making 
Polishes, Varnishes, Glaze-Lacquers, Revivers, &c. By R. Bitmead. 

i/ust Published, 1 /6 

Practical Organ Building. 

By W. E. Dickson, M.A. Second Edition, Revised, with Additions 2/6 

Coach-Building : 

A Practical Treatise. By James W. Bubgess. With 57 Illustrations 2/6 

The Cabinet-Maker's Guide 

To the Entire Construction of Cabinet-Work. By R. Bitmead. 

{Just Published, 2/6 

The Brass Founder's Manual: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c By 

W. Graham 2/0 

The Sheet-Metal IflTorker's Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, &c., with 
46 Diaerams. By W. J. E. Crane. Third Edition, revised . .1/6 

Sewing Machinery: 

Its Construction, History, &c. With full Technical Directions for Adjust- 
ing, &c. By J. W. Urquhart, C.E 2/0 

Gas Fitting: 

A Practical Handbook. By John Black. New Edition . . 2/6 

Construction of Door Locks. 

From the Papers of A. C. Hobbs. Edited by C. Tomlinson, F.R.S. 2/6 

The Model Locomotive SSngineer, Fireman, and 
SSngine-Boy. 

By Michael Reynolds 3/6 

The Art of Letter Painting made Basy. 

By J. G. Bauenoch. With 12 full-page Engravings of Examples . t /6 

The Art of Boot and Shoemaking. 

Including Measurement, Last-fitting, Cutting-out, Closing and Making. Bv 
John Bedford Leno. With numerous Illustrations. Fourth Edition 2/0 

Mechanical Dentistry: 

A Practical Treatise on the Construction of the Various Kinds of Artiiipial 
Dentures. By Charles Hunter. Fourth Edition . . . 3/0 

IflTood Singraving: 

A Practical and Easy Introduction to the Art, By W. N. Brown . 1 /6 

Laundry Management. 

A Handbook for Use in Private and Public Laundries. By the Editor of 
" llie Laundry Journal." 2/0 
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AGRICULTURE, GARDENING, ETC. 
Draining and Embanking: 

A Practical Treatise. By Prof. John Scott. With 68 Illustrations 1 /6 

Irrigation and IflTater Supply: 

A Practical Treatise on Water Meadows, Sewage Irrigation, Warping, ftc; 
on the Construction of Wells, Ponds, Reservoirs, &c. By Prof. John 
Scott. With 34 Illustrations t /6 

Farm Roads, Fences, and Gates: 

A Practical Treatise on the Roads, Tramways, and Waterways of the 
Farm ; the Principles of Enclosures ; and the diflferent kinds oif Fences, 
Gates, and Stiles. By Prof. John Scott. With 75 Illustrations . 1 /6 

Farm Buildings: 

A Practical Treatise on the Buildings necessary for various kinds of Farm^ 
their Arrangement and Construction, with Plans and Estimates. By Pro(. 
John Scott. With 105 Illustrations ' . 2/0 

Bam Implements and Maohines : 

Treating of the Application of Power and Machines used in the Threshing' 
bam, Stockyard, Dairy, &c. By Prof. J. Scott. With 133 Illustrations. 

2/0 
Field Implements and Maohines: 

With Principles and Details of Construction and Points of Excellence, their 
Management, &c. By Prof. John Scott. With 138 Illustrations 2/0 

A^icultural Surveying 

A Treatise on Land Survey in 

for Valuing Estates. By Prof. J. Scott. With 62 Illustrations . 1 /6 



A Treatise on Land Surveying, Levelling, and Setting-out ; with Directions 
-- By Prof. J. Scott. With 62 Ilh 

Farm Engineering. 

By Professor John Scott. Comprising the ahove Seven Volumes in One, 
1,150 pages, and over 600 Illustrations. Half-bound . . . t 2/0 

Outlines of Farm Mana|(ement. 

Treating of the General Work of the Farm; Stock; Contract Work; 
Labour, &c. By R. Scott Burn 2/6 

Outlines of Landed Estates Mana|(ement. 

Treating of the Varieties of Lands, Methods of Farming, Setting-ont of 

Farms, Roads, Fences, Gates, Drainage, &c. By R. Scott Burn . 2/6 

%* TA€ above Two Vols, in One, handsomely half-bound^ ^ce 6/0 

Boils, Manures, and Crops. 

(Vol. I. Outlines ok Modern Farming.) By R. Scott Burn . 2/0 

Farming and Farming Economy. 

(VoT II. Outlines of Modern Farming.) By R. Scott Burn 3/0 

Btook: Gattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scott Burn 2/6 

Dairy, Pitfs, and Poultry. 

(Vol. IV. Outlines of Modern Farming.) By R. Scott Burn 2/0 

Utilization of Sewaife, Irrigation, and Beolamation 
of IflTaste Land. 

(Vol. V. Outlines of Modern Farming.) By R. Scott Burn . 2/6 

Outlines of Modern Farming. 

By R. Scott Burn. Consisting of the above Five Volumes m One, 
1,250 pp., profusely Illustrated, half-bound .... 1 2/0 
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Book-keeping for Farmers and Estate Owners. 

a Practical Treatise, presenting, in Three Plans, a System adapted for all 
classes of Farms. By J. M. Woodman. Third Edition, revised ' . 2/6 

Ready Reckoner for the Admeasurement of I^and. 

By A. Arman. Fourth Edition, revised and extended by C Norris 2/0 

Miller's, Gom Merchant's, and Farmer's Readj 
Reckoner. 

Second Edition, revised, with a Price List of Modem Flonr Mill Machinery, 
by W. S. HuTTON, C.E 2/0 

The Hay and Straw Measurer. 

New Tables for the Use of Auctioneers, Valuers, Farmers, Hay and Straw 
Dealers, &c. By John Stbblb « 2/0 

Meat Production. 

A Manual for Producers, Distributors, and Consumers of Butchers' Meat. 
By John Ewart 2/6 

Sheep: 

The History, Structure, Economy, and Diseases of. By W. C. Spoonks, 
M.R.V.S. Fifth Edition, with fine Engravings 3/6 

Market and Kitchen Gardening. 

By C. W. Shaw, late Editor of " Gardening Illustrated " . . . 3/0 

Kitchen Gardening Made Easy. 

Showing the best means of Cultivating every known Vegetable and Herb, 
&c, with directions for management all the year round. By Georgb M. F. 
Glbnny. Illustrated 1/6 

Cottage Gardening: 

Or Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday. 

1/6 

Garden Receipts. 

Edited by Charles W. Quin •••1/6 

Fruit Trees, 

The Scientific and Profitable Culture of. From the French of M. Du 
Brbuil. Fifth Edition, carefully Revised by George Glbnny. With 
187 Woodcuts 3/6 

The Tree Planter and Plant Propagator: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, 
Houses, Pits, &c. By Samuel Wood 2/0 

The Tree Pruner: 

A Practical Manual on the Pruning of Fruit Trees, Shrubs, Qimbers, and 
Flowering Plants. With numerous Illustrations. By Samuel Wood 1 /Q 

*«* TJU ahcve Two Vols, in One, handsotnely half-hound, prict 3/6 

The Art of Grafting and Budding. 

By Charles Baltet. With Illustrations 2/6 
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MATHEMATICS, ARITHMETIC, ETC. 
Deaoriptive Geometry, 

An Elementary Treatise on ; with a Theory of Sliadows and of Perspective, 
extracted from the French of G. Monge. To which is added a Description 
of the Principles and Practice of Isometrical Projection. By J. F. Heather, 
M.A. With 14 Plates 2/0 

Praotioal Plane Geometry: 

Givin}^ the Simplest Modes of Constructing Figures contained in one Plane 
and Geometrical Construction of the Ground. 13y J. F. Heather, M.A. 
With 215 Woodcuts 2/0 

Analytioal Geomietry and Conio Sections, 

A Rudimentary Treatise on. By James Hann. A New Edition, re- 
written and enlarged by Professor J. R. Young .... 2/0 

Euclid (The Elements of). 

With many Additional Propositions and Explanatory Notes; to which is 
prefixed an Introductory Essay on Logic. By Henry Law, CE. . 2/6 

*»* Sold also separately^ viz : — 
Euclid. The First Three Books. By Henry Law, C.E. . . .1/6 
Buolid. Books 4, 5, 6, II, 12. By Henry Law, C.E. . . .1/6 

Plane Trigonometry, 

The Elements of. By James Hann t /6 

Spherical Trigonometry, 

The Elements of. By James Hank. Revised by Charles H. Dow- 

ling, C.E 1/0 

%♦ Or with " The Elements 0/ Plane Trigonometry ;' in One Volume t 2 IS 

Differential Calculus, 

Elements of the. By W. S. B. Woolhouse, F.R.A.S., &C. . .1/6 

Integral Calculus. 

By Hombrsham Cox, B.A. 1/6 

Algebra, 

The Elements of. By Jambs Haddon, M.A. With Appendix, containing 
Miscellaneous Investigations, and a Collection of Problems . . 2/0 

A Key and Companion to the Above. 

An extensive Repository of Solved Examples and Problems iu Algebra. 
By J. R. Young 1/6 

Commercial Book-keeping. 

With Commercial Phrases and Forms in English, French, Italian, and 
German. By James Haddon, M.A 1/6 

Arithmetic, 

A Rudimentary Treatise on. With full Exp>1anations of its Theoretical 
Principles, and numerous Examples for Practice. For the Use of Schools 
and for Self-Instruction. By J. K. Young, late Professor of Mathematics 
in Belfast College. Thirteenth Edition 1/6 

A Key to the Above. 

By J. R. Young 1/6 

Equational Arithmetic, 

Applied to Questions of Interest, Annuities, Life Assurance, and General 
Commerce ; with various Tables by which all Calculations may be greatly 
facilitated. By W. Hipslby 1/6 

Arithmetic, 

Rudimentary, for the Use of Schook and Self-Instruction. By Jambs 
Haddon, M.A. Revised by Abraham Arman . . . .1/6 

A Key to the Above. 

By A. Arman ^ 1/6 
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Mathematioal Instruments : 

Their Construction, Adjustment, Testing, and Use concisely Explained, 
By J. F. Heathek, M.A., of the Royal Military Academy, Woolwich. 
Fourteenth Edition, Revised, with Additions, by A. T. Walmisley, 
M.I.C.E. Orij^inal Edition, in x vol., Illustrated .... 2/0 

*»* In ordering the abevey be careful to say " Ordinal Edition" or give the 
number in the Series (32), to distinguish it from the Enlarged Edition in 
3 vols, {asj'ollows) — 

Drawing and Measuring Instruments. 

Including — I. Instruments employed in Geometrical and Mechanical Draw- 
ing, and in the Construction, Copying, and Measurement of Maps and 
Plans. II. Instruments used for the purposes of Accurate Measiu^ment, 
and for Arithmetical Computations. By J. F. Heather, M.A. . t /6 

Optical Instruments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for 
producing copies of Maps and Pians by Photography. By J. F. Heather, 
M.A. Illustrated 1/6 

Surveying and Astronomioal Instruments. 

Including — I. Instruments used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments employed in Astronomical Ob- 
servations. By J. F. Heather, M.A. Illustrated. . . .1/6 
%* The above three volumes form an enlargement of the Authot^s original work, 
" Mathematical Instruments^*' price 2/0* {Described at top of page) 

Mathematical Instruments : 

Their Construction, Adjustment, Testing and Use. Comprising Drawing, 
Measuring, Optical, Surveying, and Astronomical Instruments. By J. F. 
Heather, M.A. Enlarged Edition, for the most part entirely re-wntten. 
The Three Parts as above, in One thick Volume. . . . . 4/6 

The Slide Rule, and How to Use It. 

Containing fuJl, easy, and .simple Instructions to perform all Business Cal- 
cul:«tions with unexampled rapidity and accuracy. By Charles Hoarb, 
C.E. With a Slide Rule, in tuck of cover. Seventh Edition . . 2/6 

ItfOgarithms. 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical 
Calculations. By Henry Law, C.£. Revised Edition . . . 3/0 

Gompound Interest and Annuities (Theory of). 

With Tables of Logarithms for the more Difficult Computations of Interest, 
Discount, Annuities, &c., in all their Applications and Uses for Mercantile 
and State Purposes. By Fedor Thoman, Paris. Fourth Edition . 4/0 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 
prefixed a Treatise on Logarithms. By H. Law, C.E. 'i'ogether with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 
R. Young. New Edition 4/0 

Mathematics, 

As applied to the Constructive Arts. By Francis Campin, C.E., &c. 
Third Edition 3/0 

Astronomy. 

By the Tate Rev. Robert Main, F.R.S. Third Edition, revised and cor- 
rected to the Present Time. By W. T. Lynn, F.R.A.S. . . . 2/0 

Statics and Dynamics. 

The Principles and Practice of. Embracing also a clear development of 
Hydrostatics, Hydrodynamics, and Central Forces. By T. Baker, CF. 
Fourth Edition tTO 
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BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES. 

A Diotionary of Painters, and Handbook for Piotura 
Amateurs. 

Being a Guide for Visitors to Public and Private Picture Galleries, and for 
Art-Students, including Glossary of Terms, Sketch of Principal Schools of 
Paintmg, &c. By Philippe Daryl, B.A 2/S 

Paintintf Popularly Explained. 

By T. J. GuLLiCK, Painter, and John Timbs, F.S.A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-r;iass, Tempera Encaustic, Miniature, 
Painting on Ivory, Vellum, Putiery, Enamel, Glass, &c Sixth Edition S/O 

A Diotionary of Terms used in Arohiteoture, Build- 
ing, Engineering, Mining, Metallurgy, Aroha»- 
ology, the Fine Arts, &o. 

By John Wbalb. Sixth Edition. Edited by R. Hunt, F.R.S. . 6/0 

Mnsio : 

A Rudimentary and Practical Treatise. With numerous Examples. By 
Charles Child Spencer 2/o 

Pianoforte, 

The Art of Playing the. With numerous Exercises and Lessons. By 
Charles Child Spencer t /6 

The House Manager. 

J A Guide to Housekeeping, Cookery, Pickling and Preserving, Household 
Work, Dairy Management, Cellarage of Wines, Home-brewing and Wine- 
nudcing. Gardening, &c. By An Old Housekeeper . . 3/6 

Manual of Domestic Medicine. 

By R. Gooding, M.D. Intended as a Family Guide in all cases of 
Accident and Emergency. Third Edition, carefully revised . . 2/0 

Management of Health. 

A Manual of Home and Personal Hygiene. By Rev. Jambs Baird t /O 

Natural Philosophy, 

For the Use of Beginners. By Charles Tomlinson, F.R.S. . > 1 /6 

The Elementary Principles of Electric liighting. 

By Alan A. Campbell Swinton, M.Inst.C.E., M.I.E.E. Fourth 
Edition, Revised [fust Published 1 /6 

The Electric Telegraph, 

Its History and Progress. By R. Sabine, C.E., F.S.A., &c . . 3/0 

Bbmdbook of Field Fortification. 

By M^jor W. W. Knollys, F.R.G.S. With 163 WoodcuU . . 3/0 

Iiogio, 

Pure and Applied. By S. H. Emmens. Third Edition . . .1/6 

Iiocke on the Human Understanding, 

Selections from. With Notes by S. H. Emmens . . , • 1 /6 

The Gomp|endious Calculator 

{Jntuitiv€ Calculations). Or Easy and Condse Methods of Performing the 



various Arithmetical Ofwrations required in Commercial and Busmess 
Transiactions ; together with Useful 1 ables, &c. By Daniel O'Gorman. 
Twenty-Mvenih Edition, carefully revised by C. Norris . . . 2/6 
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MeasureB, IflTeights, and Moneys of all Nations. ^ 

With an Analyus of the Christian, Hebrew, and Mahometan Calendars. 
By W. S. B. WooLHOUSE, F.R.A.S., F.S.S. Sevci^th Edition . 2/6 

Grammar of the English Tongue, 

Spoken and Written. With an Introduction to the Study of ComparatiTe 
Philology. By Hyde Clarke, D.CL. Fifth Edition. . . ; 1/6 

Dictionary of the English IJanguage. 

As Spoken and Written. Containing above zoo,ooo Words. By Hyds 

Clarke, D.C.L. . 3/6 

Complete with the Grammar, 5/6 

Gomposition and Punctuation, 

Familiarly Explained for those who have neglected the Study of Grammar. 
By Justin Brenan. i8th Edition. t/6 

French Grammar. 

With Complete and Concise Rides on the Genders of French Nouns. By 
G. L. Strauss, Ph.D 1/6 

English-French Dictionary. 

Comprising a large number of Terms used in Engineering, Mining, &c. 
By Alfred Elwes 2/0 

French Dictionary. 

In two Parts — I. French-English. II. English- French, complete in 

One Vol 3/0 

•»• Or with the Grammar, 4/6- 

French and English Phrase Book. 

Containing Introductory Lessons, with Translations, Vocabularies of Words. 
Collection of Phrases, and Easy Familiar Dialogues . . . • 1 /6 

German Grammar. 

Adapted for English Students, from Heyse's Theoretical and Practical 
Grammar, by Dr. G. L. Strauss ^ /Q 

German Triglot Dictionary. 

ByN. E. S. A. Hamilton. Part I. German-French-English. Part II. 
English-German-French. Part III. French-German-English . . 3/0 

German Triglot Dictionary. 

(As above). Together with German Grammar, in One Volume . ^/Q 

Italian Grammar. 

Arranged in Twenty Lessons, with Exercises. By Alfred Elwbs. 1 /6 

Italian Triglot Dictionary, 

Wherein the Genders of all the Italian and French Nouns are carefully 
noted down. By Alfred Elwes. Vol. I. Italian- English-French. 2/6 

Italian Triglot Dictionary. 

By Alfred Elwbs. Vol. II. English-French-Italian . . . 2/6 

Italian Triglot Dictionary. 

By Alfred Elwbs. Vol. III. French-Italian-English . . . 2/6 

Italian Triglot Dictionary. 

(As above). In One Vol j/q 

Spanish Grammar. 

In a Simple and Practical Form. With Exercises. By Alfred Elwbs 1/6 

Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, EnRineeringv 
&c., with the proper Accents and the Gender of every Notu. By Alprbs 

Elwbs ^/O 

•»* Or with th€ Grammar, 6/0- 
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Portugese GrammaF, 

In a Simple and Practical Form. With Exercises. By Alfred Elwbs t /Q 

Portugese -English and Bnglish- Portuguese Dio- 
tionary. 

Including a large number of Technical Terms used in Mining, Engineering, 
&c., with the proper Accents and the Gender of every Noun. By Alfred 

Elwes. Third Edition, revised . 5/0 

%* Or with the Grammar, 7/0* 

Animal Physios, 

Handbook of. By Dionystus Lardnbr, D.C.L. With 530 Illustrations. 

In One Vol. (732 pages), cloth boards HQ 

*»* Sold also in Two Parts^ as follows: — 
Animal Physics. By Dr. Lardner. Part I., Chapters I.— VII. AlO 
A>4iMAL Physics. By Dr. Larpner. Part II., Chapters VIII.— XVIII. 

3/0 
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MECHANICAL ENGINEERING, &c. 



THE MECHANICAL ENQINEER'5 POCKET-BOOK. 

Comprising Tables, Formuke, Rules, and Data : A Handy Book of Reference 
for Daily Use in Engineering Practice. By D. Kinnear Clark, M. Inst. C.E., 
Fourth Edition. Small 8vo, 700 pp., bound in flexible Leather Cover, rounded 
comers Q/Q 

Summary of Contents:— Mathematical Tables.— Measurement of Sur- 
faces AND Solids.— ENGLISH and Foreign weights and Measures.- Moneys.— 
SPECIFIC Gravity, Weight, and Volume.— Manufactured Metals.— Steel Pipes. 
— Bolts and Nuts. — sundry Articles in Wrought and Cast Iro j. copper, 
brass. Lead, Tin, Zinc— Strength of Timber.— Strength of Cas . iron.— 
Strength of Wrought Iron.— strength of Steel.— Tensile strength of 
Copper, lead, ic- Resistance of Stones and other Building Materials.— 
Riveted Joints in Boiler plates.— Boiler shells.— Wire Ropes and Hemp 
ROPES.— Chains and Chain Cables.— Framing.— Hardness of metals. Alloys, and 
Stones.— Labour of Animals.— Mechanical Principles.— Gravity and Fall of 
Bodies.— accelerating and Retarding Forces.— Mill Gearing, Shafting, Ac- 
Transmission of Motive power.— Heat.— Combustion : Fuels.— Warming, Venti- 
lation, Cooking Stoves steam steam Engines and boilers.— Railways.— 

tramways.— Steam Ships.— Pumping Steam Engines and pumps.— Coal Gas, Gas 
Engines, &c.— Air in Motion.— Compressed Air.— Hot Air Engines.— Water 
Power.— SPEED of Cutting tools.— Colours.— Electrical Engineering. 

" Mr. Clark manifests what is an innate perception of wliat is likely to be useful in a pocket- 
book, and he is really unrivalled in the art of condensation. It is very difficult to hit upon any 
mechanical engineering^ subject concerning which this work supplies no information, and the 
excellent index at the end adds to its utility. In one word, it is an exceedingly handy and efficient 
tool, possessed of which the engineer wiD be saved many a wearisome calculation, or yet more 
wearisome hunt through various text-books and treatises, and, as such, we can heartily recommend 
It to our readers."— ?;*< Engineer. 

*' It would be found difficult to compress more matter within a similar compass, or produce a 
book of 6^ pages which should be more compact or convenient for pocket reference. . . , Will 
be appreciated by mechanical engineers of all classes. "—Practical Engineer. ^ ^^ ^ T ^ 
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MR. HUTTON^S PRACTICAL HANDBOOKS. 



THE WORKS' MANAQER'5 HANDBOOK. 

Comprising Modern Rules, Tables, and Data. For Engineers, Millwrighc&, 
and Boiler Makers ; Tool Makers, Machinists, and Metal Workers ; Iron and 
Brass Founders, &c. By W. S. Huttom, Civil and Mechanical Engineer, 
Author of "The Practical Engineer's Handbook." Sixth Edition, carefully 
Revised, with Additions. In One handsome Volume, medium 8vo, strongly 
bound. {Just Published. 1 6/0 

B9^ The Author having compiled Rules and Data /or his own use in a great 
variety of modem engineering work, and having found hK notes extremely useful^ 
decided to publish them — revtsed to date — belieinng that a practical work, suitea to 

the DAILY RBQUIRBMENTS OP MODERN ENGINBBRS, WOUld Oe faVOUrobly rCCeiVCd. 

" Of this edition we may repeat the appreciative remarks we made upon the first and third. 
Since the appearance of the latter very considerable modifications have been made, althoug^h the 
total number of pages remains almost the same. It is a very useful collection of rules, tables, and 
workshop and drawing^ office data."— T^A* Engineer, May lo, 1895. 

" The author treats every subject from the point of view of one who has collected workshop 
notes for application in workshop practice, rather than from the theoretical or literary aspect. The 
volume contains a great deal of that kind of information which is gained only by practical experience, 
and is seldom written in books."— rA« Engineer, June 5, 1885. 

" The volume is an exceedingly useful one, brimful with engineer's notes, memoranda, and 
rules, and well worthy of being on every mechanical engineer's hookshei£."—Mec/tanical World. 

" The information is precisely that likely to be required in practice. . . . The work forms 
a desirable addition to the librai^ not only of the works' manager, but of any one connected with 
general engineering."— ^tMt»^ youmal, 

" Br&nful of useful information, stated in a concise form, Mr. Hutton's books have met a 

3: want among engineers. The book must prove extremely useful to every practical ntatn 
ng a copy."— Practical Engineer. 

THE PRACTICAL ENQINEER'5 HANDBOOK. 

Comprising a Treatise on Modem Engines and Boilers, Marine, Locomotive, 
and Stationary. And containing a large collection of Rules and Practical 
Data relating to Recent Practice in Designing and Constructing all kinds of 
Engines, Boners, and other Engineering work. The whole constituting a com. 
prehensive Key to the Board of Trade and other Examinations for Certificates 
of Competency in Modem Mechanical Engineering. By Walter S. Hutton, 
Civil and Mechanical Engineer, Author of " The Works' Manager's Handbook 
for Engineers," &c. With upwards of 423 Illustrations. Sixth Edition, 
Revised and Enlarged. Medium 8vo, 560 pp., strongly bound." 

[Just Published. 18/0 

ffl^" This Work is designed as a companion to the Author's "Works' 
Manager's Handbook." It possesses many new and original features, and con- 
tains, like its predecessor, a quantity of matter not originally intended for publication 
but collected by the Author for his own use in the construction of a great variety of 
Modern Engineering Work. 

The information is given in a condensed and concise form, and is illustrated 6> 
upwards of 420 lUustraiions; and comprises a quantity of tabulated matter of great 
value to all engaged in designing, constructing, or estimating for Engines, Boilers. 
am^ OTHER Engineering Work. 

" We have kept it at hand ^or several weeks, referring to it as occasion arose, and we have nui 
on a sfaigle occasion consulted its pages without finding the information of which we were in quest " 
—Athetueunt. 

" A thoroughly good practical handbook, which no engineer can go through without learning 
something that wul be of service to bim,"— Marine Engineer. 

" An excellent book of reference for engineers, and a valuable text-book for students of 
engineering. "—^ctf/rmaM. 

"This valuable manual embodies the results and experience of the leading authorities on 
mechanical engineenng."— Building News. 

" The author has collected together a surprising quantity of rules and practical data, and h. s 
shown much Judgment in the selections he has made. . . . There is no doubt that this book is 
one of the most useful of Its kind published, and will be a very popular compen<iiixm."—£ttgin*e9. 

" A mass of information set down in simple language, and in such a form that it can be easi'y 
referred to at any time. The matter is uniformly good and well chosen, and is greatly elucidatou 
by the illustrations. The book will find its way on to most engineers' shelves, where it will rank ab 
one of the most useful books of tefennc^"'— Practical Engineer. 

" Full of useful information, and should be found on the office shelf uf all practical enginesrv " 
—English Mechanic. 
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MR. HUTTON'S PRACTICAL HAHDBOOKS-continiud, 



5TBAM BOILER CONSTRUCTION. 

A Practical Handbook for Engineers, Boiler-Makers, and Steam Users. 
Containing a large Collection of Rules and Data relating to Recent Practice 
in the Design, Construction, and Working of all Kinds of Stationary, Loco- 
motive, and Marine Steam-Boilers. By Walter S. Hutton, Civil and 
Mechanical Engineer, Author of "The Works' Manager's Handbook," "The 
Practical Engineer's Handbook," &c. With upwards of 500 Illustrations. 
Third Edition, Revised and much Enlarged, medium 8vo, cloth . . 1 8/0 
B9^ This Work is issued in continuation of the Series 0/ Handbooks written 
by the Author^ viz. : — " The Works' Manager's Handbook " and " The Practical 
Engineer's Handbook," which are so highly appreciated by engineers for the 
practical nature of their information ; and is consequently written in the same style 
as those works. 

The Author believes that the concentration, in a convenient form for easy 
reference^ of such a large amount of thoroughly practical information on Steam- 
BoUers, wiU be of considerable service to those for whom it is intended, and he trusts 
the book may be deemed worthy of as favourable a reception as has been accorded to 
its predecessors. 

" One of the best, if not the best, books on boilers that has ever been published. The infor- 
mation is of the rififht kind, in a simple and accessible form. So far as generation is concerned, this 
is, undoubtedly, the standard book on steam practice,"— Electrical Review. 

" Every detail, both in boiler design and management, is clearly laid before the reader. The 
volume shows that boiler construction has been reduced to the condition of one of the most exact 
sciences; and such a book is of the utmost value to the/f» de siicle Engineer and Worlcs Manager." 
—AfariH€ Engineer. 

" There has long been room for a modem handbook on steam boilers ; there is not that room 
now, because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occupied 
In the construction, design, selection, or use of boilers."— ^n^n^^. 

" The book is of so important and comprehensive a character that it must find its way into the 
libraries of every one interested in boiler using or boiler manufacture if they wish to be thoroughly 
Informed. We strongly recommend the book for the intrinsic value of its contents."— Machinery 
Market. 

PRACTICAL MECHANICS' WORKSHOP COMPANION; 

Comprising a great variety of the most useful Rules and Formulae in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results for 
. Facilitating Mechanical Operations. By William Tbmplbton, Author of 
" The Engineer's Practical Assistant," &c., &c. Eighteenth Edition, Revised, 
Modernised, and considerably Enlarged by Walter S. Hutton, C.E., Authot 
of "The Works' Manager's Handbook, '^ "The Practical Engineer's Hand- 
book," &c. Fcap. 8vo, nearly 500 pp., with 8 Platen and upwards of 350 Illus> 
trative Diagrams, strongly bound for workshop or pocket wear and tear . 6/0 
" In its modernised form Hutton's * Templeton ' should have a wide sale, for it contains much 
valuable information which the mechanic will ot^en find of use, and not a few tables and notes which 
he might look for in vain in other works. This modernised edition will be appreciated by all who 
have teamed to value the original editions of * Templeton.'"— jEw^/irA Mechanic. 

** It has met with great success in the engineering workshop, as we can testify ; and there are 
a great many men who, in a great measure, owe theur rise in life to this little hook.."— Building 
Nnut. 

"This familiar text-book— well known to all mechanics and engineers— is of essential service 
to the every-day requirements of engineers, millwrights, and the various trades connected with 
engineering and building. The new modernised edition is worth its weight in eol±"— Building 
News. (Second Notice.) •• * "t 

" This well-known and largely-used book contains information, brought up to date, of the 
tort so useful to the foreman and draughtsman. So much fresh information has been introduced as 
to constitute it practically a new book. It will be largely used in the office and workshop."— 
Mechanical IVorld. 

"The publishers wisely entrusted the task of revision of this popular, valuable, and useful 
book to Mr. Hutton, than whom a more competent man they could not have found."— /r<w. 



BNQINEER'5 AND MILLWRIGHT'S ASSISTANT. 

A Collection of Useful Tables, Rules, and Data. By William Templeton. 
Eighth Edition, with Additions. x8mo, cloth 2/6 

"Occupies a foremost place among books of this kind. A more suitable present to an 
apprentice to any of the mechanical trades could not possibly be mzde."— Building- News. 

" A deservedly popular work. It should be in the ' drawer ' of every mechanic."— i^^^/if A 
Mechanic. 
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THB MECHANICAL ENQINEER'5 REFERENCE BOOK. 

For Machine and Boiler Construction. In Two Parts. Part I. Gbnkrax. 
Engineering Data. Part II. Boiler Construction. With 51 Plates and 
numerous Illustrations. By Nelson Foley, M.I.N.A. Second Edition, 
Revised throughout and much Enlarged. Folio, half-bound, net . £3 Ss. 

PART I.— MRASURES.— CIRCUMFRRBNCBS AND AREAS, &c., SQUARES, CUBES. 

Fourth powers.— square and Cube Roots.— Surface of tubes.— Reciprocals.— 
Logarithms. — MENSURATION. — SPECIFIC Gravities and weights.— work and 
Power. — HEAT.- Combustion.— Expansion and Contraction.— Expansion of 

Gases Steam.— static Forces.— Gravitation and Attraction.— Motion and 

Computation of Resulting Forces.— accumulated work.— Centre and Radius 
OF Gyration.— MOMENT of Inertia.— Centre of Oscillation.— ELECTRicrrv.— 
Strength of Materials.— Elasticity.— Test Sheets of metals.— Friction.— 
Transmission of Power.— Flow of Liquids.— Flow of Gases.— Air pumps, Surface 
Condensers, &c.— Speed of Steamships.- Propellers.— Cutting tools.— Flanges. 
—Copper Sheets and Tubes.- Screws, Nuts, Bolt Heads, &c.— Various Recipbs 
and miscellaneous Matter.— With DIAGRAMS for Valve-Gear, Belting and 
Ropes, Discharge and Suction pipes, Scrbw Propellers, and Copper Pipes. 

part II.— Treating of Power of Boilers.— Useful Ratios.— Notes on 
Construction. — Cylindrical Boiler Shells. — Circular Furnaces. — Flat 
Plates.- stays. — Girders.— Scrbm^. — hydraulic Tests. — Riveting. — Boiler 
Setting, Chimneys, and Mountings.— Fuels, &c.— examples of Boilers and Speeds 
of Steamships.— Nominal and Normal Horse power.— With DIAGRAMS for all 
Boiler Calculations and drawings of many Varieties of Boilers. 

" Mr. Foley is well fitted to compile such a work. . . . The diagrams are a great feature 
of the work. . . . Regarding the whole work, it may be very fairly stated that Mr. Foley has 
produced a volume which will undoubtedly fulfil the desire of the author and become indispensable 
to all mechanical engineers."— AfaWM« Eneineer. 

" We have carefully examined this work, and pronounce it a most exceUent reference book 
fot the use of marine engmeers."— 5'<'Mr»a/ o/Anurican Society 0/ Naval Engiruers. 

COAL AND SPEED TABLES. 

A Pocket Book for Engineers and Steam Users. By Nelson Foley, Author 
of " The Mechanical Engineer's Reference Book." Pocket-size, cloth . 8/6 

TEXT-BOOK ON THE 5TEAM ENGINE. 

With a Supplement on Gas Engines, and Part II. on Heat Engines. By 
T. M. Goodevb, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of " The Principles of Mechanics," " The 
Elements of Mechanism," &c. Fourteenth Edition. Crown 8 vo, cloth . 6/0 
" Professor Goodeve has given us a treatise on the steam engine which will bear comparison 
with anything written by Huxley or Maxwell, and we can awaid it no higher praise."— ^K^'weer. 

ON QAS ENGINES. 

With Appendix describing a Recent Engine with Tube Igniter. By T. M. 

Goodevb, M.A. Crown 8vo, cloth 2/6 

" Like all Mr. Goodeve's writings, the present is no exception in point of general ezcellence. 
It is a valuable little volume."— A/ifcAawiVa/ World. 

THE GAS-ENGINE HANDBOOK. 

A Manual of Useful Information for the Designer and the Engineer. By E. W. 
Roberts, M.E. With Forty Full-page Engravings. Small Fcap. Bvo, leather. 

[/«s^ Published. Net 8/6 

A TREATISE ON 5TEAM B0ILER5. 

Their Strength, Construction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition. x2mo, cloth 6/0 

" The best treatise that has ever been published on steam boHen."— Engineer. 
" The author shows himself perfect master of his subject, and we heartily recommend all 
employing steam power to possess tnemselves of the •woxkJ'—RylantTs Iron Trade Circular. 

THE MECHANICAL ENGINEER'S COMPANION 

of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
s<iuares, cubes, roots, &c. ; Weights, Measures, and other Data. Also Prac* 
tical Rules for Modem Engine Proportions. By R. Edwards, M.Inst.C.E. 
Fcap. Bvo, cloth. [Just Published. 3/6 

"A very useful little volume. It contains many tables, classified data and memoranda 
generally useful to ^nfpxieet%."— Engineer. 

"What it professes to be, ' a handy office companion,' gMng in a succinct form, a variety of 
information likely to be required by engmeers In tbeir every(£iy office •wotk."'— Nature. 
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A HANDBOOK ON THE STEAM ENGINE. 

With especial Reference to Small and Medium-sized Engines. For the Use of 
Engine Makers, Mechanical Draughtsmen, Engineering Students, and users 
of Steam Power. By Herman Haeder, C.E. Translated from the German 
with considerable additions and alterations, by H. H. P. Powles, A.M.I.C.E., 
M.I.M.E. Second Edition, Revised. With nearly i,ioo Illustrations. 
Crown 8vo, cloth 9/0 

" A perfect encyclopaedia of the steam engine and its details, and one which must take a per- 
manent place in English cirawine-offices and workshops."—^ Foreman PatUm-maker. 

" This is an excellent book, and should be in the hands of all who are interested in the con- 
struction and design of medium-sized stationary engines. ... A careful study of its contents and 
the arrangement of the sections leads to the conclusion that there is probably no other book like it 
In this country. The volume aims at showing the results of practical experience, and it certainly 
may claim a complete achievement of this xAsaJ'— Nature. 

" There can be no Question as to its value. We cordially commend it to all concerned in the 
design and construction of the steam engine."— Af^cAant^a/ World, 

BOILER AND FACTORY CHIMNEYS. 

Their Draught-Power and Stability. With a chapter on Lightning Conductors. 
By Robert Wilson, A.I.C.E., Author of "A Treatise on Steam Boilers," &c. 

Crown 8vo, cloth 3/6 

" A valuable contribution to the literature of scientific building."— TTke Builder. 

BOILER MAKER'S READY RECKONER & ASSISTANT. 

With Examples of Practical Geometry and Templating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney, Edited by D. K. Clark, 
M.I. C.E. Third Edition, 480 pp., with 140 Illustrations. Fcap. 8vo . 7/0 
" No workman or apprentice should be without this book."— /roM Trade Circular. 

REFRIGERATION, COLD STORAGE, & ICE-MAKING: 

A Practical Treatise on the Art and Science of Refrigeration. By A. J. 
Wallis-Tayler, A.M.Inst.C.E., Author of '* Refrigerating and Ice-Making 
Machinery." 600 pp., with 360 Illustrations. Medium 8vo. cloth. 

\Juit Published. Net 1 6/0 

THE POCKET BOOK OF REFRIGERATION AND ICE- 

MAKINQ FOR 190a. 

Edited by A. J. Wallis-Tayler, A.M.Inst.C.E. Author of *' Refrigerating 
and Ice-making Machinery," &c. With Diary and Almanac. Small Crown 
8vo, cloth. \Just Published. Net 2/6 

REFRIGERATING & ICE-MAKING MACHINERY. 

A Descriptive Treatise for the Use of Persons Employing Refrigerating 
and Ice-Making Installations, and others. By A. J. Wallis-Tayler, 
A.-M. Inst. C.E. Third Edition, Revised and Enlarged. With Illustrations. 
Crown 8vo, cloth. [Just Published. 7/6 

" Practical, explicit, and profusely illustrated." — Glasgow Herald. 

" We recommend the book, which gives the cost of various systems and illustrations showing 
details of parts of machinery and general arrangfements of complete installations."— ^MtiU;ff. 

" May be recommended as a useful description of the machinery, the processes, and of the 
facts, figures, and tabulated physics of refrigerating. It is one of the best compilations on the 
tati^ect^— Engineer. 

TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultiva- 
tion of the Tea Plant and the Preparation of Tea for the Market. By A. J. 
Wallis-Tayler, A.-M. Inst. C.E. Medium 8vo, 468 pp. With ai8 
Illustrations. [/«j/ Published. Net 26/0 

"The subject of tea machinery is now one ot the first interest to a large class of people, to 
whom we strongly commend the volume."— CAtf»»**r 0/ Commerce journal. 

" When tea planting was first introduced into the British possessions little, if any, machinery 
was employed, but now its use is almost universal. This volume contains a very full account of the 
machinery necessary for the proper outfit of a factory, and also a description of the processes b" 
carried out by this machinery."— journal Society qf Arts, 
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BNQINEERINQ ESTIMATES, COSTS, AND ACCOUNTS, 

A Guide to Commercial Engineering. With numerous examples of Estimates 
and Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 
Steam Boilers; and a Section on the Preparation of Costs Accounts. By 
A General Manager. Second Edition. 8vo, cloth. [Just Published. 12/0 
" This is an excellent and very useful book, covering subject-matter in constant requisition in 

every factory and workshop. . . . The book is invaluable, not only to the younj^ engineer, but 

also to the estimate department of every works."— BttiUtr. 

" We accord the work unqualified praise. The information is given In a plain, straightforward 

manner, and bears throughout evidence of the intimate practical acquaintance of the author with 

every phase of commercial engineering."— AferAanfts/ IVorid. 

AERIAL OR WIRE-ROPE TRAMWAYS. 

Their Construction and Management. By A. J. Wallis-Tatx.br, A.M. Inst.C.S. 

With 8 1 Illustrations. Crown Bvo, cloth. [Just Published, 7/6 

"This is in its way an excellent volume. Without going into the minutiae of the subject, it 

yet lays before its readers a very good exposition of the vanous systems of rope transmission in us«, 

and pves as well not a little valuable information about their working, repair, and manaj 

We can safely recommend it as a useful general treatise on the subject."— aA^ Engineer. 

MOTOR CARS OR POWER-CARRIAQES FOR COMMON 

R0AD5. 

By A. J. Wallis-Tayler, Assoc. Memb. Inst. C.E., Author of "Modem 
Cycles, &c. 212 pp., with 76 Illustrations. Crown Bvo, cloth . . ^/G 
" Mr. Wallis-Tayler's book is a welcome addition to the literature of the subject, as It is the 
production of an Engineer, and has not been written with a view to assist in the promotion of 
companies. . . . The book is clearly expressed throughout, and is Just the sort of work that 
an engineer, thinking of turning his attention to motor-carriage work, would do well to read as a 
preliminary to starting operations."— £'nfY'»^rr»»^. 

PLATING AND BOILER MAKING. 

A Practical Handbook for Workshop Operations. By Joseph G. Hornkr, 

A.M.I.M.E. 380 pp. with 338 Illustrations. Crown Bvo, cloth . . 7/6 

" The latest production from the pen of this writer is characterised by that evidence of close 

acquaintance with workshop methods which will render the book exceed&gly acceptable to the 

practical hand. ... A practical handbook on a subject which has not hitherto received much 

attention from those qualified to deal with It in a satisfactory maxuaet."— Mechanical World. 

PATTERN MAKING. 

A Practical Treatise, embracing the Main Types of Engineering Construction, 
and including Gearing, both Hand and Machine-made, Engine Work, Sheaves 
and Pulleys, Pipes ana Columns, Screws, Machine Parts, Pumps and Cocks, 
the Moulding of Patterns in Loam and Greensand, &c., together with the 
methods of estimating the weight of Castings ; with an Appendix of Tables for 
Workshop Reference. By Joseph G. Horner, A.M.I.M.E. Third Edition, 
Enlarged. With 486 Illustrations. Crown 8vo, cloth . . . Net 7/6 
" A well-written technical guide, evidently written by a man who understands and has prac- 
tised what he has written about. . . . We cordially recommend it to engineering students, jroong 
i >umeymen, and others desirous of being initiated into the mysteries of pattern-making."- ^M^/irflrr. 
"An excellent vcuU tnecum for the apprentice who desires to become master of his trade." 
—English Mechanic. 

MECHANICAL ENGINEERING TERMS 

(Lockwood's Dictionary of). Embracing those cturent in the Drawing Oflfee, 
Pattern Shop, Foundry, Fitting, Turning, Smiths', and Boiler Shops, &c. Com- 
prising upwards of 6.000 Definitions. Edited by J. G. Hornbr, A.M.I.M.E. 

Third Edition, Revised. Crown 8vo, cloth Net 7/6 

"Just the sort of handy dictionary required by the various trades engaged in mechanical en 

flfineering. The practical engineering pupil will find the book of great value hi his studies, and every 

foreman engineer and mechanic shoula have a copy." — Building News. 

TOOTHED GEARING. 

A Practical Handbook for Offices and Workshops. By Joseph Hornbr, 

A.M.I.M.E. With 184 Illustrations. Crown 8vo, cloth . . . 6/0 

" We must give the book our unqualified praise for its thoroughness of treatment, and we can 

heartily recommend it to aU interested as the most practical book on the subject yet written."— 

Mechanical World. 

FIRE5, FIRE-ENGINES, AND FIRE BRIGADES. 

With a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Foreign Fire Systems ; Hints on Fire-Brigades, &c By Charles 
F. T. Young, C.E. 8vo, cloth . £1 4«. 

" To such of our readers as are interested in the subject of rfirerand me apparatus we can 
ipost heartily commend this book."— ^h^mmWm^, uigwOTTTy x_t i-t— 
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STONE-WORKINQ MACHINERY. 

A Manual dealing with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Management of Stone Works. By M. Powis 
Bale, M.I. M.E. Second Edition, enlarged. With Illustrations. Crown 8vo, 
cloth. [Just Published. 9/0 

" The book should be in the hands of every mason or student of stonework."— C»Uiery 
Guardian. 

"A capital handbook for all who manipulate stone for buildingr or ornamental purposes."— 
Machinery market. 

PUMPS AND PUMPINQ. 

A Handbook for Pump Users. Being Notes on Selection, Construction, and 

Management. By M. Powis Balb, M.I.M.K Fourth Edition. Crown 

8vo, cloth. [ Just Published. 3/6 

" The matter is set forth as concisely as possible. In fact, condensation rather than dUfluse- 

oess has been the author's aim throughout ; yet he does not seem to have omitted anything^ likely to 

be of use."-— youmai of Gas Li^htin^. 

" Thoroughly practical and simply and clearly wntten."— Glasgow Herald. 

MILLING MACHINES AND PROCESSES. 

A Practical Treatise on Shaping Metals by Rotary Cutters. Including 
Information on Making and Grinding the Cutters. By Paul N. Hasluck, 
Author of " Lathe-Work." 352 pp. With upwards of 300 Engravings. Large 

crown 8vo, cloth 1 2/6 

" A new departure in engineering literature. . . . We can recommend this work to all in- 
terested in milling machines ; it is what it professes to be— a practical treatise."— Engineer. 

" A capital and reliable book which will no doubt be of considerable service both to those 
who are already acquainted with the process as well as to those who contemplate its adoption. "•.- 
Industries. 

LATHE-WORK. 

A Practical Treatise on the Tools, Appliances, and Processes employed in 

the Art of Turning. By Paul N. Hasluck. Seventh Edition. Crown 8vo, 

cloth. [Just Published. 6/0 

" Written by a man who knows not only how work ought to be done, but who also knows how 

to do it, and how to convey his knowledge to others. To aU turners this book would be valuable."— 

SM£ineerin£'. 

" We can safely recommend the work to yoimg engineers. To the amateur It will simply be 
i ivaluable. To the student it will convey a great deal of useful la{onaation."—£n£'fyuer. 

SCREW-THREADS, 

And Methods of Producing Them. With numerous Tables and complete 
Directions for using Screw-Cutting Lathes. By Paul N. Hasluck, Author 
of " Lathe- Work," &c. With Seventy-four Illustrations. Fifth Edition. 

Waistcoat-pocket size 1/6 

" FuU of useful information, hints and practical criticism. Taps, dies, and screwing tools 
'ly are illustrated and their actions descnhed."— Mechanical World. 
It is a complete compendium of all the details of the screw-cutting lathe ; In fact a inuUurK - 



generally are illustrated and their actions descr^ye^"— Mechanical World. 

" It is a complete compendium of all the details of the screw-cutti 
in-parvo on all the subjects it treats yx^^cx^:'— Carpenter and BuUdtr. 

TABLES AND MEMORANDA FOR ENGINEERS, 

MECHANICS, ARCHITECTS, BUILDERS, &c. 

Selected and Arranged by Francis Smith. Sixth Edition, Revised, including 
Electrical Tables, FoRMULiB, and Memoranda. Waistcoat-pocket size, 
limp leather. [Just Publ^hed. 1/6 

" It would, perhaps, be as difficult to make a small pocket-book selection of notes and formulae 
to suit ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcoat- 
pocket collection may be looked upon as a successful a.ttempt."— Engineer. 

" The best example we have ever seen of 970 pages of useful matter packed into the dimen 
sions of a card-case."— Building- News. *' A rentable pocket treasury of knowledge."— /rv*r. 

POCKET GLOSSARY OF TECHNICAL TERMS. 

English-French, French-English; with Tables suitable for the Architectural, 
Engineering, Manufacturing, and Nautical Professions. By John James 
Fletcher, Engineer and Surveyor. Third Edition, 300 pp. Waistcoat- 
pocket size, limp leather. [Just Published. 1 /6 
" It is a very great advantage for readers and correspondents in France and England to have 
so large a nimiber of the words rdating to engineering and manufacturers collected m a lilliputian 
volume. The little book vrill be usefulboth to students and traveOers."— Architect. 

" The glossary of terms is very complete, and many of the Tables are new and well arranged. 
We cordially commend the book. —Mechanical World. 
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THE ENQINEER'S YEAR BOOK FOR ipoa. 

Comprising FormuUe, Rules, Tables, Data and Memoranda in Civil, Mechanical, 
Electrical, Marine and Mine Engineering. By H. R. Kbmpe, A.M. Inst. C.E., 
M.I.E.E., Principal Technical Officer, Engineer-in-Chief's Office, General Post 
Office, London, Author of "A Handbook of Electrical Testing," "The 
Electrical Eneineer's Pocket-Book," &c. With i,ooo Illustrations, specially 
Engraved for the work. Crown 8vo, 900 pp., leather. [Just Publishea. 8/0 
• " Represents an enormous quantity of work, and forms a desiraUe book of reference." — TJu 
Bnginttr. 

"The volume Is distinctly in advance of most similar publications in this country."— 
Bngineering: 

" This valuable and weU-derigned book of reference meets the demands of all descriptions of 
engineers."— Sa/MfuKoy Review. 

" Teems with up-to-date information in every branch of engineerings and constructkm.** — 
Butldingr News. 

** The needs of the engineering profession could hardly be supplied in a more admirabJe, 
complete and convenient form. To say that it more than sustains all comparisons is praise of tbe 
highest sort, and that may Justly be said oi'xt."— Mining- youmal, 

" There is certainly room for the newcomer, which supplies explanations and directlcos, as 
well as formulae and tables. It deserves to become one of the most successful of the technical 
annuals. "—y< rchitect. 

" Brings tc^ether with great skill all the technical information which an eneineer has to use 
day by day. It is in every way admirably equipped, and is sure to prove successful "—«Sc«<rMMM. 

" The up>to-dateness of Mr. Kempe's compilation is a quality that will not be lost on the bu«y 
people for whom the work is iatea&eA."— Glasgow Herald. 

THE PORTABLE ENGINE. 

A Practical Manual on its Construction and Management. For the use 
of Owners and Users of Steam Engines generally. By William Dyson 

Wansbrough. Crown 8vo, cloth 3/6 

" This is a work of value to those who use steam machinery. . . . Should be read by every 
one who has a steam engine, on a farm or elsewhere."— Afar* Lane Express. 

" We cordially commend this work to buyers and owners of steam-engines, and to those who 
have to do with their construction or use."—Timder Trades Journal. 

" Such a general knowledge of the steam-engine as Mr. Wansbrough furnishes to the reader 
should be acquired by all intelligent owners and others who use the steam-engine." — Building Netus. 
" An excellent text-book of this useful form of engine. The ' Hints to Purchasers ' contain a 
good deal of common-sense and practical wisdom." — English Mechanic. 

IRON AND STEEL. 

A Work for the Forge, Foundry, Factory, and Office. Containing ready, 
useful, and trustworthy Information for Ironmasters and their Stock-takers ; 
Managers of Bar, Rail, Plate, and Sheet Rolling Mills;. Iron and Metal 
Founders; Iron Ship and Bridge Builders; Mechanical, Mining, and Con- 
sulting Engineers ; Architects, Contractors, Builders, &c. By Charles Hoarb, 
Author of ^'' The Slide Rule," &c. Ninth Edition. 3amo, leather . 6/0 

•* For comprehensiveness the book has not its equal"— Iron. 

" One of the best of the pocket books."— £M^/i.rA Mechanic. 

CONDENSED MECHANICS. 

A Selection of Formulae, Rules, Tables, and Data for the Use of Engineering^ 
Students, Science Classes, &c. In accordance with the Requirements of the ' 
Science and Art Department. By W. G. Crawford Hughes, A.M.I.C.E. 

Crown 8vo, cloth 2/6 

" The book is well fitted for those who are either confronted with practical problems in 
their work, or are preparing for examination and wish to refresh their knowledge by gomg througb 
their formulae again."— Marine Engineer. 

" It is well arranged, and meets the wants of those for whom it is intended."— ^at/way News. 

THE SAFE USE OF STEAM. 

Containing Rules for Unprofessional Steam Users. By an Engineer. Seventh 
Edition. Sewed Qb, 

" If steam-users would but learn this little Ixmk by heart, hoQer explosions would become 
sen nations by their rarity."— fin^^^A Mechanir. (^ ^r^r^Ar^ 

Digitized by VjOOy IC 
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THE LOCOMOTIVE ENGINE. 

The Autobiography of an Old Locomotive Engine* By Robert Weather- 
burn, M.I.M.E. With Illustrations and Portraits of George and Robert 
Stephenson. Crown 8vo, cloth. [fust Published. Net 2/6 

Summary of contents : — prologue.— Cylinders.— Motions.— Connecting 
Rods.— frames.— WHEELS.— PUMPS, Clacks, &c.— injectors.— Boilers.— Smoke Box. 
—Chimney.— WEATHER Board and awning.— Internal Dissensions.— Engine 
drivers, &c. 

" It would be difficult to imagfine anything more ineeniously planned, more cleverly worked 
out, and more chatmingrly written. Readers cannot fail to find the volume most enjoyable."— 
Glasgow Herald. 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 

A Popular Treatise on the Gradual Improvements made in Railway £np;ines 
between 1803 and 1896. By Clement E. Stretton, C.E. Fifth Edition, 
Enlarged. With 120 Illustrations. Crown 8vo, cloth. [Just Published, 3/6 

" Students of railway history and all who are interested in the evolution of the modem 
ocomotive will find much to attract and entertain in this volume."— r** Times. 

LOCOMOTIVE ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Locomotive Engines. By 
Michael Reynolds, Member of the Society of Engineers, formerly Loco- 
motive Inspector, L. B. & S. C. R. Eleventh Edition. Including a Key to 

THE Locomotive Engine. Crown 8vo, cloth 4/6 

'• Mr. Reynolds has supplied a want, and has supplied it well. We can confidently recom- 
mend the book not only to the practical driver, but to everyone who takes an interest in the 
performance of locomotive engines."— 7%« Engineer. 

" Mr. Reynolds has opened a new chapter in the literature of the day. His treatise is 
adnurabls."— A themeutn. 

THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Engine-Boy. Comprising a Historical Notice of the Pioneer 

Locomotive Engines and their Inventors. By Michael Reynolds. Second 

Edition, with Revised Appendix. Crown 8vo, cloth. [Just Published. 4/6 

" From the technical knowledge of the author, it will appeal to the railway man of to-day 

more forcibly than anything written by Dr. Smiles. . . . The volume contains mfonnation of a 

technical kind, and facts that every driver should be familiar Yrith."— English Mechanic. 

" We should be glad to see this book in the possession of everyone in the kingdom who has 
ever Uud, or is to lay, hands on a locomotive engine."— /r^n. 

CONTINUOUS RAILV^AV BRAKES. 

A Practical Treatise on the several Sjrstems in Use in the United Kingdom : 
their Construction and Performance. With copious Illustrations and numerous 

Tables. By Michael Reynolds. 8vo, cloth 9/0 

" A popular explanation of the different brakes. It will be of great assistance in forming 

public opinion, and will be studied with benefit by those who take an interest in the htAia."— English 

Mechanic. 

STATIONARY ENGINE DRIVING. 

A Practical Manual or Engineers in Charge ot Stationary Engines. By 

Michael Reynolds. Sixth Edition. Crown 8vo, cloth . . . 4/6 

" The author is thoroughly acquainted with his subjects, and his advice on the various points 

treated is clear and practical. ... He has produced a manual which is an exceedingly useful 

one for the class for whom it is specially intended."— ^nWM^^n'M^. 

" Our author leaves no stone unturned. He is determined that his readers shall not only 
know something about the stationary engine, but all about St."— Engineer. 

ENGINE-DRIVING LIFE. 

Stirring Adventure and Incidents in the Lives of Locomotive Engine- 
Drivers. By Michael Reynolds. Third Edition. Crown 8vo, cloth .1/6 
"Perfectly fascinating. Wilkie Collins's most thrilling conceptions are thrown into the 
shade by true mcidents. endless in their variety, related in every page."— A^'i^r^ British Mail. 

THE ENGINEMAN'S POCKET COMPANION, 

And Practical Educator for Enginemen, Boiler Attendants, and Mechanics. 

By Michael Reynolds. With 45 Illustrations and numerous Diagrams. 

Fourth Edition, Revised. Royal i8mo, strongly bound for pocket wear 3/6 

" This admirable work is well suited to accomplish its object, being^the honcBt workmanship 

of a competent ^n^ne^t."— Glasgow Heraid. Digitized by CjOO 
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LIGHT RAILWAYS FOR THE UNITED KINQDOAI, 

INDIA* AND THB COLON1B5. 

A Practical Handbook setting forth the Principles on which Light RailiMrays 
should be Constructed, Worked, and Financed ; and detailing the Cost o£ 
Construction, Equipment, Revenue and Working Expenses of Ix>cal Railways 
already established in the above-mentioned countries, and in Belgium, France, 
Switzerland, &c. By J. C. Mackay, F.G.S., A.M.Inst.C.E. Illustrated 
with Plates and Diagrams. Medium 8vo, cloth. [Just Published, "f S/Q 

"Mr. Mackay's volume is clearly and concisely written, admirably arransred, and freely 

illustrated. The book is exactly what has been long: wanted. We recommend it to all interested 

in the subject. It is sure to have a wide sale."— ^a»/«/ay News. 

TUNNELLING. 

A Practical Treatise. By Charles Prelini, C.E. With additions by 
Charles S. Hill, C.E. Including 150 Diagrams and Illustrations. Royal 
8vo, cloth. [Just Published. Net 1 S/O 

PRACTICAL TUNNELLING. 

Explaining in detail Setting-out the Works, Shaft-sinking, and Heading-driving, 
Ranging the Lines and Levelling underground, Sub-Excavating, Timbering 
and the Construction of the Brickwork of Tunnels, with the amount of Labour 
required for, and the Cost of, the various portions of the work. By Frederick 
W. SiMMS. M.Inst.C.E. Fourth Edition, Revised and Further Extended, 
including the most recent (1805) Examples of Sub-aqueous and other Tunnels, 
by D. Kinnear Clark, M. Inst. C.E. Imperial 8vo, with 34 Folding Plates 
and other Illustrations. Cloth. [Just Published. £2 2s. 

" The present (1896) edition has been brought right up to date, and is thus rendered a work to 
which civil engineers generally should have ready access, and to which engineers vho have con- 
struction worlc can hardly afford to be without, but which to the younger members of the profession 
is invaluable, as from its pages they can learn the state to which the science of tunnelling has 
attained."— ^at/TK/oy News. 

" The estimation in which Mr. Simms's book has been held for many years cannot be more 
truly expressed than in the words of the late Prof. Rankine: 'The best source of information on 
the subject of tunnels is Mr. F. W. Simms's work on Practical Tunnelling.' "—Architect. 

THE WATER SUPPLY OF TOWNS AND THE CON- 
STRUCTION OP WATER-WORKS. 

A Practical Treatise for the Use of Engineers and Students of Eneineerins. 
By W. K. Burton, A.M. Inst. C.E., Professor of Sanitary Engineermg in the 
Imperial University, Tokyo, Japan, and Consulting Engineer to the Tokyo 
Water-works. Second Edition, Revised and Extended. With numerous 
Plates and Illustrations. Super-royal 8vo, buckram. [Just Published. 26/0 
I. Introductory. — II. different Qualities of water. — III. Quantitv op 
Water to be provided.— IV. On Ascertaining whether a proposed Source op 
Supply is sufficient.— V. on estimating the storage Capacity required 
to be Provided.— VI. Classification of Water-works.— VII. Impounding Rbser. 
voiRS.— VIII. Earthwork Dams.— IX. Masonry Dams.— X. the purification op 
Water.— XI. Settling Reservoirs.— XII. Sand Filtration.— Xlll. purification 
of Water by action of Iron, Softening of water by action of Lime, Natural 
Filtration.— XIV. Service or Clean Water Reservoirs— Water towers— Stand 
pipes.— XV. The Connection of Settling Reservoirs, Filter Beds and Service 
Reservoirs.- XVI. pumping Machinery.— XVII. flow of Water in Conduits- 
Pipes AND Open Channels.- XVIII. Distribution systems.— XIX. Special Pro- 
visions for the Extinction of Fire.— XX. Pipes for Water-works.— XXI. Pre- 
vention OF Waste of Water.— XXll. Various applications used in Connection 
with Water-works. 

appendix I. By PROF. JOHN MILNE. F.R.S.— CONSIDERATIONS CONCERNING THB 

Probable effects of Earthquakes on water-works, and the special Pre- 
cautions TO be taken in Earthquake Countries. 

appendix II. By JOHN DE llIJKE, C.E.— ON SAND DUNES AND DUNS SAND AS 

A Source of water Supply. 

" The chapter upon filtration of water is very complete, and the details of construction weQ 
illustrated. . . . Tne work should be speciaUy valuable to civil engineers engaged in work in 
Japan, but the interest is by no means confined to that \oca&^."— Engineer. 

" We congratulate the author upon the practical commonsense shown in the preparation of 
this work. . . . The plates and aiagrams have evidently been prepared with great care, and 
cannot fail to be of great assistance to the sX.MdsxA."—BuiIde*. 

" The whole art of water- works construction is dealt with in a clear and comprehensive feshioo 
In this handsome volume. . . . Mr. Burton's practical treatise shows in all its sections the fruit 
of independent study and hidividual experience. It is largely based upon hiS-QWTi praecipe ifi the 
branch of en^oering of which It treats."— So/wrtiap' Review- „ h h C OOO IP 
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THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humbbr. A. M. Inst. C.E., and M. Inst M.E., Author of " Cast 
and Wrought Iron Bxiage Construction," &c., &c. Illustrated with 50 Double 
Plates, X Single Plate, Coloured Frontispiece, and upwards of 350 Woodcuts, 
and containing 400 pp. of Text. Imp. 4to, elegantly and substantially 
balf-bound in morocco .... ... J^Tet £6 Q%. 

List of Contents 
I. Historical Sketch op somb of thb means that have been adopted for 
THE Supply of Water to Cities and Towns.— II. Water and the foreign Matter 

USUALLY ASSOCIATED WITH FT.— III. RAINFALL AND EVAPORATION.— IV. SPRINGS AND 

THE Water-bearing Formations of various Districts.— V. Measurement and 
Estimation of the flow of Water.— vi. On the Selection of the Source of 
supply.— VII. Wells.— VIII. Reservoirs.— IX. The Purification of water.— 
X. pumps.— XI. Pumping Machinery.— XII. Conduits.— XIII. Distribution of water. 
—XIV. Meters, Service Pipes, and house fittings.— XV. the Law of Economy op 
water-works.— XVI. Constant and Intermittent Supply.— XVII. Description of 
plates.— Appendices, giving Tables of Rates of Supply, Velocities, &c., &c., 
together with specifications of several works illustrated, among which 
will be found : aberdeen, bideford, canterbury, dundee, halifax, lambeth, 
rothbrham, Dublin, and othbrs. 

" The most systematic and valuable work upon water supply hitherto produced in English, or 
In any other language. It Is characterised almost throughout Vy an exhaustiTeness much more 
distinctive of French and German than of English techtdcu treatises."— Sftgineer. 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for small Cotuitry Districts. By Allan Greenwell, A.M.I.C.E., 
arid W. T. Curry, A.M.I. C.E., F.G.S. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth. [Just Published. 6/0 

" We conscientiously recommend it as a very useful book for those concerned in obtaining 
water for small districts, giving a great deal of i^ractical information in a small compass."— BuileUr. 
" The volume contains valuable information upon all matters connected with water supply. 
. . . Full of details on points which are continually before water- works engineers."— 'Ais/Mre. 

HYDRAULIC POWER ENQINEERINO. 

A Practical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G. Croydon Marks, A.M. Inst. C.E. With 
nearly aoo Illustrations. 8vo, cloth. [/m^^ Published. Net QIQ 

Summary of Contents:— Principles of Hydraulics.— The Observed Flow 
OF Water.— Hydraulic Pressures, material.— Test load Packings for sliding 
Surfaces.— Pipe Joints.— Controlling Valves.— Platform Lifts.— Workshop. 
Factory, and dock Cranes.— Hydraulic Accumulators.— presses.— Sheet metal 
working and Forging Machinery.— Hydraulic Rivetters.— Hand, Power, and 
Steam pumps.— Turbines.— Impulse and Re-action Turbines.— Design of Tur- 
bines.— Water wheels.— HYDRAULIC ENGINES.— RECENT ACHIEVEMENTS.— TABLES. 

"We have nothing but praise for this thoroughly valuable work. The author has succeeded 
in rendering his subject interesting as well as instructive."— .Prar/&a/ Enginter. 

"Can be unhesitatingly recommended as a useful zmd up-to-date manual on hydraulic trans- 
mission and utilisation of power."— MechaHuxti IVorld. 

HYDRAULIC TABLES, CO-EFFICIENTS, & FORMULi«. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formulae, Tables, and General Information on Rain-fall. 
Catchment-Basins, Drainage, Sewerage, Water Supply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I.A. Third Edition, 
revised, with additions. Numerous Illustrations. Crown 8vo, cloth . 1 4/0 
" It is, of all English books on the subject, the one nearest to complAeness."- Architect. 

HYDRAULIC MANUAL. 

Consisting of Working Tables and Explanatory Text. Intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lowis D'A. Jackson, 
Author of "Aid to Survey Practice," "Modern Metrology," &c. Fourth 

Edition, Enlarged. Large crown 8vo, cloth 1 6/0 

"The author has constructed a manual which may be accepted as a trustworthy guide 
to this branch of the engineer's profession."— Engineering'. 

WATER ENQINEERINO. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa- 
tion of Water for the Supply of Towns, for Mill Power, and for other Purposes. 
By C. Slagg, a. M. Inst. C.E. Second Edition. Crown 8vo, cloth . 7/6 
" As a small practical treatise on the water supply of towns, and on some applications of water 
power, the work is in many respects txc^SleDX.."— Engineering , 
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THE RECLAMATION OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested in 
Works of Reclamation. By Alexander Beazeley, M.Inst. CK With 
Illustrations. 8vo, cloth. [/«j/ Published. Net 1 0/6 

" The book shows in a concise way what has to be done in reclaiminsT land from the sea. and 
the best way of doing: it. The work contains a great deal of practical and useful information which 
cannot fail to be of service to engineers entrusted with the enclosure of salt marshes, and to land- 
owners intending to reclaim land from the sea."— 7%^ Engineer. 

" The author has carried out his task efficiently and well, and his book contains a laigfe 
amount of information of great service to engineers and others interested in works of reclamation.' 
—'Nature. 

MA50NRY DAMS FROM INCEPTION TO COMPLETION. 

Including numerous Formulae, Forms of Specification and Tender, Pocket 
Diagram of Forces, &c. For the use of Civil and Mining Engineers. Bv 
C. F. Courtney, M. Inst. C.E. 8vo, cloth. \Juii Published. Q/Q 

" The volume contains a good deal of valuable data, and furnishes the engineer with practical 
advice. The author deals with his subject from the inception to the finish. Many useful sugges- 
tions will be found in the remarks on site and position, location of dam, foundations and 
construction."— ^M^</(»^ News. 

RIVER BARS. 

The Causes of their Formation, and their Treatment by " Induced Tidal 
Scour " ; with a Description of the Successful Reduction by this Method of 
the Bar at Dublin. By I. J. Mann, Assist. Eng. to the Dublm Port and Docks 

Board. Royal 8vo, cloth 7/6 

" We recommend all interested in harbour works— and, indeed, those concerned in the 
mprovements of rivers generally— to read Mr. Mann's interesting yroTlL."—£ngin€er. 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 

Embracing a Comi>rehensive History of the System; with an exhaustive 
Anal3rsis of the Various Modes of Traction, includin|; Horse Power, Steam, 
Cable Traction, Electric Traction, &c ; a Description of the Varieties of 
Rolling Stock ; and ample Details of Cost and Working Expenses. New 
Edition, Thoroughljr Revised, and Including the Progress recently made io 
Tramway Construction, &c., &c. By D. Kinnear Clark, M. Inst. C.K. 
With 400 Illustrations. 8vo, 780 pp., buckram. [Just Published. 28/0 

" The new volimie is one which will rank, among tramway engineers and those interested in 
tramway worldng, with the Author's worid-famed book on railway machinery."— TTb^ Engineer. 

PRACTICAL SURVEYING. 

A Text-Book for Students preparing for Examinations or for Survey-work io 
the Colonies. By George W. Usill, A.M.I.C.E. With 4 Plates and up- 
wards of 330 Illustrations. Seventh Edition. Including Tables of Natural Sines, 
Tangents, Secants, &c. Crown 8vo, cloth 7/6 i or, on Thin Paper, leather, 

gilt edges, for pocket use 1 2/6 

" The best forms of instruments are described as to their construction, uses and modes 
of employment, and there are innumerable hints on work and equipment such as the author, in 
his experience as surveyor, draughtsman and teacher, has found necessary, and which the student 
In his inexperience wiD find most serviceable."— JEw^w/^-. 

" The latest treatise in the English language on surveying, and we have no hedtatlon in say- 
ing that the student will find it a better guide than any of its predecessors. Deserves to be 
recognised as the first book which should be put in the hands of a pupil of Civil Engineering." — 
Arckiieci. 

SURVEYINQ WITH THE TACHEOMETER. 

A practical Manual for the use of Civil and Military Engineers and Surveyors. 
Including two series of Tables specially computed for the Reduction of 
Readings in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, 
M. Inst. C.E. With Diagrams and Plates. Demy 8vo, cloth. 

[Just Published. Net lOIB 
" The work is very clearly written, and should remove all difficulties in the way of any surveyor 
desirous of making use of this useful and rapid instrument"— A^a/wr«. 

AID TO SURVEY PRACTICE. 

For Reference in Surveying, Levelling, and Setting-out; and in Route Sur- 
veys of Travellers by Land and Sea. With Tables, Illustrations, and Records. 
By Lewis D' A. Jackson, A.M.LC.E. 8vo, cloth .... 12/6 
" A valuable vade-mecunt for the surveyor. We recommend this book as containfaig an 
admirable supplement to the teaching of the accomplished surveyor."— ^/A«m«»m. 

" The author brings to his work a fortunate umon of theory and practical experience wUch, 
aided by a clear and ludd style of writing, renders the book a very useful an^"— Builder. 
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BNQINEER*S & MINING SURVEYOR'S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, Explanations of Systems, and 
use of Theodolite for Traverse Surveying and plotting the work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling with the 
Theodolite, Casting-out and Reducing Levels to Datum, and Plotting Sections 
in the ordinary manner ; Setting-out Curves with the Theodolite by Tangential 
Angles and Multiples with Right and Left-hand Readings of the Instrument ; 
Setting-out Curves without Theodolite on the System of Tangential Angles by 
Sets of Tangents and Offsets ; and Earthwork Tables to 80 feet deep, calcu- 
lated for every 6 inches in depth. By W. Davis Haskoll, C.E. With 
numerous Woodcuts. Fourth Edition, Enlarged. Crown 8vo, cloth . 1 2/0 
" The book is very bauidy ; the separate tables of sines and tangents to every minute will make 
it useful for many other purposes, the genuine traverse tables existing all the same."— A thenaum. 

" Every person engciged in engineering field operations will estunate the importance of such 
a work and the amount of valuable time which will be saved by reference to a set of reliable tatdes 
prepared with the accuracy and fulness of those given in this volume,"— Raiiway News. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals, 
Rivers, Towns' Water Supplies; Docks and Harbours. With Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C.E. Second 
Edition, Revised, wiUi Additions. Large crown 8vo, cloth . . . 9/0 
" This book must prove of great value to the student. We have no hesitation in recom- 
mending it, feeling assured that it will more than repay a careful study."— Mechanicai JVorld. 

" A most useful book for the student. We strongly recommend it as a carefully-written 
and valuable text-book. It enjoys a well-deserved repute among surveyors."— 5««VAr. 

"This volume cannot fail to prove of the utmost practical utility. It may be safely recom- 
mended to all students who aspire to become clean and expert s\xxyeyots."—Miningr youmtU. 

PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing its Application to Purposes of Railway and Civil Engineering in 
the Construction of Roads ; with Mr. Telford's Rules for the same. By 
Frederick W. Simms, F.G.S., M. Inst. C.E. Eighth Edition, with the 
addition of Law's Practical Examples for Setting-out Railvray Curves, and 
Trautwine's Field Practice of Laying-out Circular Curves. With 7 Plates 

and numerous Woodcuts, 8vo, cloth 8/6 

♦** Trautwine on Curves may be had separate 6/0 

" The text-book on levelling in most of our engineering schools and colltg^."—ErtgiHeer. 

"The publishers have rendered a substantial service to the profession, especially to the 
younger members, by bringing out the present edition of Mr. Simms's useful vrot}L."—Engin€eri$t£. 

AN OUTLINE OF THE METHOD OF CONDUCTING 
A TRiaONOMETRICAL 5URVEY. 

For the Formation of Geographical and Topo^aphical Maps and Plans, Mill* 

tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formula, 

and Tables. By Lieut. -General Frome, R.E. Fourth Edition, Revised and 

partly Re-written by Major-General Sir Charles Warren, G.C.M.G., R.E. 

With 19 Plates and 115 Woodcuts, royal 8vo, cloth .... 16/0 

" No words of praise from us can strengthen the position so well and so steadil]^ maintained 

t>y this work. Sir Charles Warren has revised the entire work, and made such additions as were 

necessary to bring every portion of the contents up to the present date."— Broad Arrow. 

TABLES OF TANGENTIAL ANOLE5 AND MULTIPLES 
FOR 3ETTINa-OUT CURVE3. 

From 5 to 200 Radius. By A. Beazblby, M. Inst. C.E. 6th Edition, 
Revised. With an Appendix on the use of the Tables for Measuring up 
Curves; Printed on 50 Cards, and sold in a cloth box, waistcoat-pocket size. 

[Just Published, 3/6 
" Each table is printed on a card, which, placed on the theodolite, leaves the hands free 
to manipulate the instrument— no small advantage as regards the rapidity of work."— £M^'»e«r. 

" very handy : a man may know that all his dav's work must fall on two of these cards, which 
he puts into his own card-case, and leaves the rest \>&:and."—Athenaum. 

HANDY GENERAL EARTH-WORK TABLES. 

Giving the Contents in Cubic Yards of Centre and Slopes of Cutdngs and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with either 
66 feet Chain or zoo feet Chain. By J. H. Watson Buck, M. Inst. C£. 
On a Sheet mounted in cloth case. L/fM^ Publishtd. 3/6 
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EARTHWORK TABLES. 

Shovring the Contents in Cubic Yards of Embankments, Cuttings, &c., of 
Heights or Depths up to an average of 80 feet. By Joseph Broadbbnt, C.K., 

and Francis Campin, C.E. Crovm 8vo, cloth 6/0 

" The way in which accuracy is attained, by a simple (^vision of each cross section into three 
elements, two in which are constant and one variable, is ins^enious."— v^/A^n^Min. 

A MANUAL ON EARTHWORK. 

By Alex. J. S. Graham, C.E. With numerous Diagrams. Second Edition. 
zSmo, cloth 2/6 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. H. Watson Buck, M. Inst. C.E., 
Resident Engineer, L. and N. W. R. With Folding Plates, 8vo, cloth 1 2/0 
" Many of the methods given are of extreme practical value to the mason, and the observa- 
tions on the form of arch, the rules for ordering the stone, and the construction of the tempUtes, 
will be found of considerable use. We commend the book to the engineering profiBSsion."— 
Buildine News. 

" will be regarded by civil engineers as of the utmost value, and calculated to save much 
time and obviate many mistakes."— C<>//t«o' Guardian. 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise on), including Iron Foundations. Id 
Three Parts.— Theoretical, Practical, and Descriptive. By William Humbsr, 
A. M. Inst. C.E., and M. Inst. M.E. Third Edition, revised and much im- 
proved, with 115 Double Plates (20 of which now first appear in this edition), 
and numerous Additions to the Text. In 2 vols., imp. 4to, half-bound in 

morocco £6 16«. 60. 

" A veiy valuable contribution to the standard literature of civil engineering. In addition to 
elevations, plans, and sections, large scale details are given, which very much enhance the 
Instructive worth of those ii^.\xsit^X\ons^"—CivilEH^neerandArckiUcfs journal. 

"Mr. Humber's stately volumes, lately issued— in which the most important bridges 
erected during the last five years, under the direction of the late Mr. Brunei, Sir W. Cubttt, 
Mr. Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and others among our most eminent 
engineers, are drawn and specified in great detail."— Engitugr. 

ESSAY ON OBLIQUE BRIDGES 

(Practical and Theoretical). With 13 large Plates. By the late Georgb 
Watson Buck, M.I. C.E. Fourth Edition, revised b^r his Son, J. H. Watson 
Buck, M.I.C.E. ; and with the addition of Description to Diagrams for 
Facilitating the Construction of Oblique Bridges, by W. H. Barlow, M.I.CE. 

Royal 8vo, cloth 1 2/0 

"The standard text-book for all engineers regarding skew arches is Mr. Buck's treadae, 
and it would be impossible to consult a better."— Enjiineer. 

" Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested 
the subject of many of the intricacies supposed to belong to it. As a guide to the engineer and 
architect, on a confessedly difficult subject, Mr. Buck's work is unsurpassed."— ^»*:tf«K^ News. 

THE CONSTRUCTION OF OBLIQUE ARCHES 

(A Practical Treatise on). By John Hart. Third Edition, with Plates. 
Imperial 8vo, cloth 8/0 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in R00&, Solid 
Girders, Lattice, Bowstring, and Suspension Bridges, Braced Iron Arches and 
Piers, and other Frameworks. By R. Hudson Graham, C.E. Containing 
Diagrams and Plates to Scale. With numerous Examples, many taken from 
existing Structures. Specially arranged for Class-work in Colleges and 
Universities. Second Edition, Revised and Enlarged. 8vo, cloth . 1 6/0 
" Mr. Graham's book will find a place wherever graphic and analytic statics are used or 
itudied."— i?^^^'^^^^. 

" The work is excellent from a practical point of view, and has evidently been prepared 
with much care. The directions for working are simple, and are illustrated by an abundance of 
well-selected examples. It is an excellent text-book for the practical draughtsman. "-^lAciMrKm. 

WEIGHTS OF WROUGHT IRON & 5TEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of the Weights of Wrought 
Ircm and Steel Girders, &c, for Parliamentary and other Estimates. By 
J. H. Watson Buck, M. Inst. C.E. On a Sheet ..... 2/6 
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PRACTICAL QEOMETRY. 

I For the Architect, Engineer, and Mechanic. Givine Rules or the Delineation 

I and Application of various Geometrical Lines, Figures, and Curves. By 

I E. W. Tarn, M.A., Architect. 8vo, cloth 9/0 

" No book with the same objects in view has ever been published in wliich the clearness of 
the rules laid down and the illustratiTe diaiframs have been so satisiactory."—ScotsmaH. 

THE QEOMETRY OF C0MPA55E5. 

' Or, Problems Resolved by the mere Description of Circles and the Use of 
Coloured Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, cloth 3/6 

[ HANDY BOOK FOR THE CALCULATION OP 5TRAIN5 

[ In Girders and Similar Structures and their Strength. Consisting of Formulae 

and Correspondine Diagrams, with numerous details for Practicsd Applica- 
I tion, &c. By William Humber, A. M. Inst. C.E., &c. Fifth Edition. 

Crown 8vo, with nearly xoo Woodcuts and 3 Plates, cloth . . . 7/6 
. " The formulae are neatlv expressed, and the dlafiprams good."— A tfuiueum. 

\ "We heartily conuuena this really handy book to our engineer and architect readers.' 

BfigUsh Mtchanic. 

\ TRUSSES OF WOOD AND IRON. 

, Practical Applications of Science in Determining the Stresses, Breaking 

Weiehts, Safe Loads, Scantlings, and Details of Construction. Widi Complete 
I Working Drawings. By William Griffiths, Surveyor. 8vo, cloth. 4/6 

I "This handy little book enters so minutely into every detail connected with the con- 

struction of roof trusses that no student need be igrnorant of these xsaXXeti."— Practical Enginetr. 

i THE STRAINS ON STRUCTURES OF IRONWORK. 

With Practical Remarks on Iron Construction. By F. W. Sheilds, M.I.CE. 
8vo, cloth 6/0 

! A TREATISE ON THE STRENGTH OF MATERIALS. 

With Rules for Application in Architecttire, the Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow. F.R.S. A new Edition, revised 
! by hw Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 

are added. Experiments by Hodgkinson, Fairbairn, and Kirkaldy ; and 
Formulae tor calculating Girders, &c. Arranged and Edited by Wm. Humber, 

A. M.Inst. C.E. 8vo, cloth 18/0 

" Valuable alike to the student tyro, and the experienced practitioner, it will always rank 
in future as it has hitherto done, as the standard treatise on that particular subject."— £ycW»««r. 

" As a scientific work of the first class, it deserves a foremost place on the bookshelves of 
every civil engineer and practical mechanic."— English Mechanic. 

SAFE RAILWAY WORKING. 

A Treatise on Railway Accidents, their Cause and Prevention ; with a De* 
scription of Modem Appliances and Systems. By Clement E. Stretton, 
C.E., Vice-President and Consulting Engineer, Amalgamated Societjr of 
Railway Servants. With Illustrations and Coloured Plates. Third Exlition, 

Enlarged. Crown 8vo, cloth 3/6 

"A book for the engineer, the directors, the managers; and, in short, all who wish for 

iufoimation on railway matters will find a perfect encyclopaedia in. 'Safe Railway Working.' "— 

Railway Review. 

" We commend the remarks on railway rignaOingto all railway managers, especially where 

1 uniform code and practice is Advocated."— fferej^th's Railway youmai. 

EXPANSION OF STRUCTURES BY HEAT. 

By John Keily, C.E., late of the Indian Public Works Department. Crown 

8vo, cloth 3/6 

" The aim the author has set before him, viz., to show the effects of heat upon metallic and 
other structures, is a laudable one, for this is a branch of physics upon which the engineer or 
architect can find but little reliable and comprehensive data in books."— £«<iUrr. 
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THE PR0QRE55 OF MODERN ENQINEERINQ. 

Complete in Four Volumes, imperial 4to, half-morocco, price £12 12 s. 

Each volume sold separately, as follows : — 
First Series, Comprising Civil, Mechanical, Marine, Hydraulic, Railway, 
Bridee, and other Engineering Works, &c. By William H umber, 
A. M. Inst. C.E., &c. Imp. 4to, with 36 Double Plates, drawn to a large scale, 
Photographic Portrait of John Hawkshaw, C.E., F.R.S., &c., and copious 
descriptive Letterpress, Specifications, &c. Half-morocco . . £3 Ss. 

List op the Plates and Diagrams. 

Victoria Station and Roof. L. B. & S. C. R. (8 plates); Southport Pier 
(a plates) ; victoria station and roof, l. c. & d. and g. w. r. (6 plates) ; roof 
OF Crbmornb Music Hall; bridge over g. N. Railway; Roof of Station, 
Dutch Rhenish Rail, (a plates); Bridge over the Thames, West London 

EXTENSIOr^RAILWAY (S PLATES); ARMOUR PLATES; SUSPENSION BRIDGE, THAMES 

(4 PLATES); The Allen Engine; Suspension bridge, Avon (3 plates); Under- 
ground Railway (3 plates). 

NUMBER'S MODERN ENQINEERINQ. 

Second Series. Imp. 4to, with 3 Double Plates, Photographic Portrait of 
Robert Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letter* 
press. Specifications, &c. Half-morocco £3 Ss. 

List op the Plates and Diagrams. 

Birkenhead Docks, Low Water Basin (15 plates) ; Charing Cross Station 
Roof, C. C. Railway (3 plates); Digswbll Viaduct, Great Northern Railway; 
Robbery wood Viaduct, Great Northern Railway; Iron Permanent Way; 
Clydach Viaduct, Merthyr, Tredegar, and Abergavenny Railway ; Ebbw 
Viaduct, merthyr, Tredegar, and Abergavenny Railway; College wood 
Viaduct, Cornwall Railway; Dublin Winter Palace Roof (3 plates); Bridge 
OVER THE Thames, L. C. & D. Railway (6 plates); Albert Harbour, Greenock 
(4 plates). 

HUMBER'5 MODERN ENQINEERINQ. 

Third Series. Imp. 4to, with 40 Double Plates, Photographic Portrait of 
J. R. M 'Clean, late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c. Half-morocco £3 Ss. 

List op the Plates and Diagrams. 

Main Drainage, Metropolis.— ^Vor/A Side.—UAV showing interception op 
Sewers ; Middle Level Sewer (a plates) ; Outfall Sewer, Bridge over River 

Lea (3 PLATES) ; OUTFALL SEWER, BRIDGE OVER MARSH LANE, NORTH WOOLWICH 

Railway, and Bow and Barking Railway Junction ; Outfall Sewer. Bridge over 
Bow AND Barking Railway (3 plates) ; Outfall Sewer, Bridge over East London 
Water-works' feeder (a plates) ; Outfall Sewer Reservoir (a plates) ; Outfall 
Sewer, tumbling Bay and Outlet ; Outfall Sewer. Penstocks. SouOt Side.— 
Outfall Sewer, Bbrmondsey Branch (a plates) ; Outfall Sewer, Reservoir and 
Outlet (4 plates) ; Outfall sewer. Filth Hoist ; Sections of Sewers North and 
South Sides). 

Thames Embankment.— Section of River Wall; Steamboat pier, West- 
minster (a plates); Landing Stairs between Charing Cross and Waterloo 
Bridges ; York Gate (a plates) ; overflow and Outlet at Savoy Street Sewer 
(3 plates); steamboat pler, waterloo bridge (3 plates) ; junction of sewers, 
Plans and Sections ; Gullies, Plans and Sections ; Rolling Stock ; Granxtb 
AND Iron forts. 

HUMBER'5 MODERN ENQINEERINQ. 

Fourth Series. Imp. 4to, with 36 Double Plates, PhotcM^aphic Portrait of 
John Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, Sped- 

ncations, &c Half-morocco £3 3s. 

List op the Plates and Diagrams. 

Abbey Mills pumping Station, Main drainage. Metropolis (4 platbs) ; 
Barrow Docks (s plates) ; Manquis Viaduct, Santiago and Valparaiso Railway, 

(2 PLATES) ; ADAM'S LOCOMOTIVE, ST. HELEN'S CANAL RAILWAY (a PLATBS) ; CANNON 

Street Station Roof, Charing Cross Railway (3 plates); Road Bridge over 
the River Moka (a plates) ; Telegraphic apparatus for Mesopotamia ; Viaduct 
OVER THE River wye. Midland Railway (3 plates); St. Germans Viaduct, 
CORNWALL Railway (a plates); wrought-iron Cylinder for Dfving Bbll; 
Millwall Docks (6 plates); Milroys patent Excavator ; Metropolitan Dis- 
trict Railway (6 plates) ; Harbours, ports, and Breakwaters (3 plates). 
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MARINE ENGINEERING, SHIPBUILDING, 
NAVIGATION, &c. 



THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 

POCKBT-BOOK of Formula, Rules, and Tables, and Marine Engineer's and 
Surveyor's Handy Book of Reference. By Clement Mackrow, M.I.N. A. 
Eighth Edition, Thoroughly Revised. Fcap., leather. 

U^t Published. Net 1 2/6 
Summary of Contbnts :— Signs and symbols, Decimal Fractions.— trigono 
METRY.— Practical Geometry.— Mensuration.— Centres and Moments of Figures. 
—Moments of inertia and Radii of Gyration.— algebraical Expressions for 
Simpson's Rules.— Mechanical Principles.— Centre of Gravity.— Laws of motion. 
—Displacement, Centre of Buoyancy.— Centre of Gravity of Ships Hull.— 
Stability curves and Metacentres.— sea and Shallow-water Waves.— Rolling 
of Ships.— Propulsion and resistance of Vessels.— Speed Trials.— Sailing, 
Centre of Effort.— Distances down Rivers, Coast Lines.— Steering and 
Rudders of Vessels.— Launching Calculations and Velocities.— Weight of 
Material and Gear.— Gun particulars and weight.— Standard Gauges.— 
Riveted Joints and Riveting.— Strength and Tests of Materials.— Binding 
AND Shearing Stresses, &c. — Strength of Shafting, Pillars, Wheels, &c. 
—hydraulic Data, &c. — Conic Sections, Catenarian Curves. — Mechanical 
Powers, Work.— Board of Trade Regulations for boilers and Engines.— Board 
of Trade Regulations for Ships.— Lloyd's Rules for boilers.— Lloyd's Weight 
of Chains.— LLOYD'S Scantlings for Ships.— Data of Engines and Vessels.— 
Ships' Fittings and Tests.— Seasoning Preserving Timber.— Measurement of 
Timber.— alloys. Paints, Varnishes.— Data for Stowage.— Admiralty Trans- 
port Regulations. — RULES for Horse-power, Screw Propellers, &c.— Per- 
centages FOR butt Straps, &c.— particulars of Yachts.— Masting and Rigging 
Vessels.— Distances of Foreign ports.— tonnage Tables.— Vocabulary of 
French and English Terms. — English Weights and Measures. — Foreign 
Weights and measures.— Decimal Equivalents.— Foreign Money.— Discount 
and Wages Tables.— Useful numbers and Ready Reckoners.- Tables of 
Circular measures.— Tables of Areas of and Circumferences of Circles.— 
Tables of areas of Segments of Circles.— Tables of Squares and cubes and 
roots of Numbers.— Tables of Logarithms of Numbers.— tables of Hyper- 
bolic Logarithms.— Tables of Natural Sines, Tangents, &c.— Tables of 
Logarithmic Sines, Tangents, &c. 



"In these days of advanced knowledge a work like this Is of the greatest value. It contains 
amount of information. We unhesitatingly say that it is the most valuable compilation for its 
specific purpose that has ever been printed. No naval architect, engineer, surveyor, or seaman. 



wood or iron shipbuilder, can afford to be without this work."— A'awMca/ MaguMine. 

" Should be used by all who are engaged in the construction or design of vessels. . . . Will 
be found to contain the most useful tables and formulae required by shipbuilders, carefully collected 
from the best authoHties, and put together in a popular and simple form. The book is one of 
exceptional met\X."— Engineer, 

" The professional shipbuilder has now. In a convenient and accessible form, reliable data for 
solving many of the numerous problems that present themselves in the course of his work."— /t^m. 

" There is no doubt that a pocket-book of this description must be a necessity in the ship- 
building trade. . . The volume contains a mass of useful information clearly expressed and 
presented in a handy (onn."— Marine Engineer. 

WANNAN'5 MARINE ENGINEER'S GUIDE 

To Board of Trade Examinations for Certificates of Competency. Containing 
all Latest Questions to Date, with Simple, Clear, and Correct Solutions ; 
302 Elementary Questions with Illustrated Answers, and Verbal Questions 
and Answers ; complete Set of Drawings with Statements completed. By 
A. C. Wannan.CE., Consulting Engineer, and E. W. I. Wannan, M.I.M.E., 
Certificated First Class Marine Engineer. Illustrated with numerous Engrav- 
ings. Second Edition, Revised and Enlarged. 500 pages. Large crown 8vo, 
cloth. [Just Published. Nei tOIS 

" The book is clearly and plainly written and avoids unnecessary explanations and formulas, 
and we consider it a valuable book for students of marine engineering."— yvat/A'ra/ Magazine. 

WANNAN'S MARINE ENGINEER'S POCKET-BOOK 

Containing the Latest Board of Trade Rules and Data for Marine Engineers. 

By A. C. Wannan. Third Edition, Revised, Enlarged, and Brought Up to 

Date. Square i8mo, with thumb Index, leather. [Just Published. 6/0 

" There is a great deal of useful information in this little pocket-book. It is of the rule-of- 

thumb order, and is, on that account, well adapted to the uses of the sea-going engineer."— 

Engineer. 
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MARINE ENQINE5 AND 5TEAM VE55EL5. 

A Treatise on. By Robert Murray, C.E. Eighth Editi(»i, thoroaehly 
Revised, with considerable Additions by the Author and by Gborgb 
Carlisle, C.E., Senior Surveyor to the Board of Trade, zamo, cloth . 4/6 

SEA TERMS, PHRA5E5, AND WORDS 

(Technical Dictionary of) used m the English and French Languages 
(English- French, French-English). For the Use of Seamen, Engineers, Pilots, 
Shipbuilders, Shipowners, and Ship-brokers. Compiled by W. Pirrib, late of 
the African Steamship Company. Fcap. 8vo, cloth limp . . . 6/0 
" This volume will be hlefaly appreciated by seamen, engineers, pilots, shipbuildefs and ship- 
owners. It will be found wonderfully accurate and complete' —Scotsman. 

" A very useful dictionary, which has long been wanted by French and English engineers, 
masters, officers and others."— sSAi>/fM^ World. 



ELECTRIC 5HIP-LIQHTINQ. 

A Handbook on the Practical Fitting and Running of Ships' Electrical Plant, 
for the Use of Shipowners and Builders, Marine Electricians and Sea-going 
Engineers in Charge. By T. W. Urquhart, Author of "Electric Light," 
"Dynamo (instruction, &c. Second Edition, Revised and Extended. 
326 pp., with 88 Illustrations. Crown 8vo, cloth. \Just Published. 7IQ 

MARINE ENGINEER'S POCKET-BOOK. 

Consisting of useful Tables and Formulae. By Frank Proctor, A.LN.A. 

Third Edition. Royal 32mo, leather, gilt edges, with strap . . . 4/0 
" We recommend it to our readers as going far to supplv a long-felt waDL"—Navai Sciettc*. 
" A most useful companion to all marine engineers."— 6^f'/^ Sitrvict GoMette. 

ELEMENTARY ENQINEERINQ. 

A Manual for Young Marine Engineers and Apprentices. ^ In the Form oi 
Questions and Answers on Metals^ Alloys, Strength of Materials, Construction 
and Management of Marine Engines and Boilers, Geometry, &c., &c. With 
an Appendix of Useful Tables. By J. S. Brewer. Crown 8vo, cloth . 1 /© 
" Contains much valuable information for the class for whom it is intended, especially in the 
chapters on the management of boilers and engines."— A<SM/Vk:a/ Magasint, 

PRACTICAL NAVIGATION. 

Consisting of The Sailor's Sea-Book, by Jambs Greenwood and W. H. 
RossER ; together with the exquisite Mathematical and Nautical Tables for 
the Working of the Problems, by Henry Law, C.E., and Professor J. R. 
Young. Illustrated, zamo, strongly half-bound T/O 

THE ART AND SCIENCE OF 5AILMAKINQ. 

By Samuel B. Sadler, Practical Sailmaker, late in the employment of 
Messrs. Ratsey and Lapthome, of Cowes and Gosport. With Plates and 

other Illustrations. Small 4to, cloth 1 2/6 

This extremely practical work gives a complete education in all the branches of the manu. 

. cutting out, ror' ' ' — '"■ '• ' — 1- 2ii.._.__...j — 1 _sii e ^ — 

rate text-book and guid 



facture, cutting out, roping, seaming, and goring. It is copiously illustrated, and will form a first- 
_-^- ^ . ,_--, J -yAQit.— Portsmouth Ttmes. 



CHAIN CABLES AND CHAINS. 

Comprising Sizes and Curves of Links, Studs, &c.. Iron for Cables and Chains, 
Chain Cable and Chain Making, Forming and Welding Links, Strength of 
Cables and Chains, Certificates for Cables, Marking Cables, Prices of Chain 
Cables and Chains, Historical Notes, Acts of Parliament, Statutory Tests, 
Charges for Testing, List of Manufacturers of Cables, &c, &c By 
Thomas W. Traill, F.E.R.N., M.Inst.CE., Engineer-Surveyor-in-Chiet, 
Board of Trade, Inspector of Chain Cable and Anchor Proving Establishments, 
and General Superintendent Lloyd's Committee on Proving Establishments. 
With numerous Tables, Illustrations, and Lithographic Drawings. FoUo, 

cloth, bevelled boards £2 2s. 

** It contains a vast amount of valuable infcmuttion. Nothing seems to be wanting to make it 
a complete and ttandard work of reference on the subject."— .NaMMo^ MagaMinc. 
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MINING, METALLURGY, AND 
COLLIERY WORKING. 



THE DEEP LEVEL MINES OF THE RAND, 

And their Future Development, considered from the Commercial Point of View. 
By G. A. Denny, M.N.E. Inst. M.E., Consulting Engineer to the General 
Mining and Finance Corporation, Ltd., of London, Berlin, Paris, and Johan- 
nesburg. Fully Illustrated with Diagrams and Folding Plates. Royal 8vo, 
buckram. \ Just Published. J^ei 2BIO 

PROSPECTING FOR GOLD. 

A Handbook of Practical Information and Hints for Prospectors based on 
Personal Experience. By Daniel J. Rankin, F.R.S.G.S., M.R.A.S. Author 
of "The Zambesi Basin," &c. ; formerly Manager of the Central African 
Company, and Leader of African Gold Prospecting Expeditions. With Illus- 
trations specially Drawn and Engraved for the Work. F'cap. 8vo, leather. 

[/usi Published. Net 7/6 

THE METALLURGY OF GOLD. 

A Practical Treatise on the Metallurgical Treatment of Gold-bearing Ores. 

Including the Assaying, Melting, and Refining of Gold. By M. Eissler, 

A.I.M.E., M. Inst. M.M. ** Author of The Metallurgy of Silver," &c. Fifth 

Edition, Enlarged and Re-arranged. With over 300 Illustrations and numerous 

Folding Plates. Medium Svo, cloth. [Just Published. Net 2110 

"This book thoroughly deserves its title of a 'Practical Treatise.' The whole process of eold 

milling, from the breaking' of the quartz to the assay of the bullion, is described in clear and orderly 

narrative and with much, but not too much, fulness of deHdL" —Saturday Review. 

" The work is a storehouse of information and valuable data, and we strongly recommend it 
to all professional men engaged in the gold-mining industry."— Aftmn^ journal. 

THE CYANIDE PROCESS OF GOLD EXTRACTION. 

Including its Practical Application on the Witwatersrand Gold Fields in South 

Africa. By M. Eissler, M.E., Author of "The Metallurgy of Gold," &c. 

With Diagrams and Working Drawings. Svo, cloth .... 7/6 

"This book is just what was needed to acquaint mining men with the actual working of a 

process which is not only the most popular, but Is, as a general rule, the most successful for the 

extraction of gold from tailings."— ^»«f«f youmal. 

DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern Diamond Core Drills in Pro- 
specting and Exploiting Mineral-Bearing Properties, including Particulars ot 
the Costs of Apparatus and Working. By G. A. Denny, M.N.E. Inst. M.E., 
M I.M. and M. Author of " The Klerksdorp Goldfields." Medium Svo, 
16S pp., with Illustrative Diagrams. [Just Published. 12/6 

" There is certainly scope for a work on diamond drilling, and Mr. Denny deserves grateful 
recognition lor supplying a decided want. We stronely recommend every board of directors to 
carefully peruse the pages treating of the applicability of diamond drilling to auriferous deposits, and, 
under certain conditions, its advantages over shaft sinking for systematic prospecting, both from the 
surface and undei^round. The autner has given us a valuable volume of eminently practical data 
that should be in the possession of those interested in mining."— J/t«i«^ youmal. 

FIELD TESTING FOR GOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W. H. Mbrritt, 
M N.E. Inst. M.E., A.R.S.M., &c. With Photographic Plates and other 
Illustrations. Fcap. Svo, leather. [Just Published. Net 6/0 

"As an instructor of prospectors' classes Mr. Merritt has the advantage of knowing 

exeictly the information likely to be most valuable to the miner in the field. The contents cover 

all the details of sampling and testing gold and silver ores. The work will be a useful addition to a 

prospector's kit."— ^/»«»«^ yournai. 

"It gives the gist of the author's experience as a teacher of prospectors, and is a book which 

no prospector could use habitually without finding it pan out yieXL.— Scotsman. 

THE PROSPECTOR'S HANDBOOK. 

A Guide for the Prospector and Traveller in search of Metal- Bearing or other 
Valuable Minerals. By J. W. Anderson, M.A. (Camb.), F.R.G.S. Ninth 
Edition. Small crown Svo, cloth, 3/6 ; or, leather, pocket-book form, with 
tuck. [Just Published. 4/b 

" Will supply a much-felt want, especially among Colonists, in whose way are so often thrown 
many mineralogical specimens the value of which it is difficult to determine."— £M^'M««r. 

"How to find commercial minerals, and how to identify them when they are found, are the 
leading points to which attention is directed. The author has managed to pack as much practical ^. 
detail into his pages as would supply material for a book three times its ^ixt.'*— Mining youmai. 
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THE METALLURQY OF SILVER. 

A Practical Treatise on the Amalgamation, Roasting, and LixiviatioQ of Silver 
Ores. Including the Assaying, Melting, and Refinmg of Sih^er Bullion. By 
M. EissLER, Author of "The Metallurgy of Gold," &c. Third Edition. 
Crown 8vo, doth 1 0/6 

" A practical treatise, and a technical work which we are convinced will supply a lons^-felt 
want amongst practical men, and at the same time be of value to students and oUiers indirectly 
connected with the industries."— ^mtnjr youmal. 

" From first to last the book is thoroug^hly sound and reliable. "—Cotfifrry Guardian. 

" For chemists, practical miners, assayers, and investors alike we do not know of any work 
on the subject so handy and yet so comprehensive." — Glasgvw Herald. 

THE HYDRO-METALLURGY OF COPPER. 

Being an Account of Processes Adopted in the Hydro-Metallurgical Treat- 
ment of Cupriferous Ores, Including the Manufacture of Copper Vitriol, with 
Chapters on the Sources of Supply of Copper and the Roasting of Copper Ores. 
By M. EissLER, M.I.M.M. Medium 8vo, cloth. U^t Published. Net 1 2/6 

THE METALLURGY OF ARGENTIFEROUS LEAD. 

A Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and America. 
By M. EissLER, M. E. , Author of " The Metallurgy of Gold, " &c. Crown 8vo, 

400 pp., with 183 Illustrations, cloth 1 2/6 

" The numerous metallurgical processes, which are fully and extensivdy treated of. embrace 

all the stashes experienced in the passage of the lead from the various natural states to its issue from 

the refinery as an article of covavasxc^.— Practical Engineer. 

" The present volume fully maintains the reputation of the author. Those who wish to obtain 

a thorough insight into the present state of this mdustry cannot do better than read this volume, and 

all mining engineers cannot fail to find many useful hints and suggestions in \lL"-'Industri4S. 

METALLIFEROUS MINERALS AND MINING. 

By D. C. Daviss, F.G.S. Sixth Edition, thoroughly Revised and mocb 

Enlarged by his Son, E. Henry Davies, M.E., F.G.S. 600 pp., with 173 

Illustrations. Large crown Svo, cloth [Just Published. Net 1 2/6 

" Neither the practical miner nor the general reader, interested in mines, can have a better 

book for his companion and his guide." — Mining- youmal. 

" As a history of the present state of mining throughout the world this book has a nal valne, 
and it supplies an actual waxsX."—Ath*n4*ufn. 

MACHINERY FOR METALLIFEROUS MINES. 

A Practical Treatise for Mining Engineers, Metallur^^ists, and Managers of 

Mines. By E. Henry Davies, M.E., F.G.S. Medium Svo, cloth, 6co pp. 

With Foldmg Plates and other Illustrations. [Just Published. Net 25/0 

" Mr. Davies, in this handsome volume, has done the advanced student and the manager of 

mines good service. Almost every kind of machinery In actual use is carefully described, and the 

woodcuts and plates are f^ood."— A thenaum. 

" From cover to cover the work exhibits all the same characteristics which excite the confi- 
dence and attract the attention of the student as he peruses the first page. The work may safiely 
be recommended. By its publication the literature connected with uie industry will be en r ichea 
and the reputation of its author cohaaceA."— Mining youmal, 

EARTHY AND OTHER MINERALS AND MINING. 

By D. C. Davies, F.G.S., Author of " Metalliferous Mmcrals," &c. Third 
Edition, Revised and Enlarged by his Son, E. Henry Davies, M.E., F.G.S. 

With about 100 Illustrations. Crown Svo, cloth 1 2/6 

We do not remember to have met with any English work on mining matters that contains 

■ ■ ' "—Acaaetny. 



Che same amount of information packed in equally convenient form.' 
" We should be inclined to rank it as among the very best oi 
manuals which have recently BiTp^caxed."— British Quarterly Review. 



We should be inclined to rank it as among the very best of the handy technical and trades 

■ ••■ - -UrlyF ■ 



BRITISH MINING. 

A Treatise on the History, Discovery, Practical Development, and Fntnre 

Prospects of Metalliferous Mines m the United Kingdom. By Robert 

Hunt, F.R.S., late Keeper of Mining Records. Upwards of 050 pp., with 

230 Illustrations. Second Edition, Revised. Super-royal Svo, cloth £2 2s. 

" The book is a treasure-house of statistical information on minixie subjects, and we know of 

no other work embodying so great a mass of matter of this kind. Were this the only merit ot 

Mr. Hunt's volume it would be sufficient to render it indispensable in the fibrary of every one 

Interested In th« development of the ndntaig and metaUuiglcal Industries of this country."— 

A/henaum. 
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POCKET-BOOK FOR MINERS AND METALLURQISTS. 

Comprising Rules, Formulae, Tables, and Notes for Use in Field and Office 

Work. By F. Danvbrs Power, F.G.S., M.E. Second Edition, Corrected. 

Fcap. 8vo, leather. [Just Published. 9/0 

"This excellent book is an admirable example of its kind, and ougfht to find a larg:e sale 

amongst Ensflish-speaklng prospectors and mining engineers." — Engineering. 

THE MINER'S HANDBOOK. 

A Handy Book of Reference on the subjects of Mineral Deposits, Mining 
Operations, Ore Dressing, &c. For the Use of Students and others interested 
in Mining Matters. By John Milne, F.R.S., Professor of Mining in the 
Imperial University of Japan. Third Edition. Fcap. 8vo, leather . 7/6 
" Professor Milne's handbook is sure to be received with favour by all connected with 
mining, and wOl be extremely popular among sX.M6.&aXs."—Athenaum. 

THE IRON ORES of GREAT BRITAIN and IRELAND. 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working Them. With a Notice of some of the Iron Ores of Spain. By 
J. D. Kendall, F.G.S., Mining Engineer. Crown 8vo, cloth . . 16/0 

" The author has a thorough practical knowledge of his subject, and has supplemenred a 
careful study of the available literature by unpublished information derived from his own observa- 
tions. The result is a very useful volume, which cannot fail to be of value to all interested in the 
iron industry of the coxxntry."— Industries. 

MINE DRAINAGE. 

A Complete Practical Treatise on Direct-Acting Underground Steam 
Pumping Machinery. By Stephen Michell. Second Edition, Re-written 
and Enlarged, 390 pp. With about 250 Illustrations. Royal 8vo, cloth. 

[Just Published. Net 26/0 

Summary of Contents :— Horizontal Pumping engines.— Rotary and Non- 
rotary horizontal engines.— simple and compound steam pumps.— vertical 
pumping engines.— rotary and non-rotary vertical engines.— simple and 

COMPOUND STEAM PUMPS.— TRIPLE-EXPANSION STEAM PUMPS.— PULSATING STEAM 

PUMPS.— PUMP VALVES.— Sinking pumps, &c., &c. 

"This volume contains an immense amount of important and interesting new matter. 
The book should undoubtedly prove of great use to all who wish for information on the sub- 
ject, inasmuch as the different patterns of steam pumps are not alone lucidly described and 
clearly illustrated, but in addition numerous tables are supplied, in which their sizes, capacity, 
price, &c., are set forth, hence facilitating immensely the rational selection of a pump to suit 
any purpose that the reader may desire, or, on the other hand, supplying him with useful 
inK>rmation about any of the pumps that come within the scope of the volume."— TA^ Engineer. 

THE COLUBRY MANAQER'5 HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Manners, and for the Use of Coal 
Mining Students preparing for First-class Certificates. By Caleb Pamely, 
Mining Engineer and Surveyor ; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Institute 
of Mining Engineers. With 700 Plans, Diagrams, and other Illustrations. 
Foturth Edition, Revised and Enlarged, medium 8vo, over 900 pp. 

Strongly bound £1 Ss. 

Summary of contents :— Geology.— search for Coal.— Mineral Leases 
and other holdings.— shaft sinking.- fitting up the shaft and surface 
arrangements.— steam boilers and their fittings.— timbering and walling.— 
narrow work and methods of working. — underground conveyance. - 
drainage.- the gases met with in mines; ventilation.— on the friction of 

AIR IN MINES.— THE PRIESTMAN OIL ENGINE; PETROLEUM AND NATURAL GAS.— 
SURVEYING AND PLANNING.— SAFETY LAMPS AND FIREDAMP DETECTORS.— SUNDRY 
AND INCIDENTAL OPERATIONS AND APPLIANCES.— COLLIERY EXPLOSIONS.— MISCEL- 
LANEOUS QUESTIONS AND ANSWERS.— ^//««<«*; SUMMARY OF REPORT OF H.M. 
COMMISSIONERS ON ACCIDENTS IN MINES. 



" Mr. Pamely has not only given us a comptehensive reference book of a very hig^h order, 
suitable to the requirements of nuninsf engfineers and colliery managfers, but has also provided 
mining students with a class-book that is as Interesting as it is instructive."— C0//(>r)' Manager. 

'* Mr Pamc.lv'A vrnvlr ic AininATit-lv eiiitAH l-o th<> niimosA fnr 'vhirh it i« inff^nrTiaH. hMnor r1«> 



" Mr. Paroety's work is eminently suited to the purpose for which it is intended, being clear, 
interesting, exhaustive, rich in detail, and up to date, giving descriptions of the latest machines in 
every department. A nuning engineer could scarcely go wrong who followed this work."— Col/iery 
Guardian. 

"This Is the moat complete 'all-round' work on coal-mining published In the English 
language. ... No library of coal-mining books is complete without W— Colliery Enginur 
(Scranton. Pa., U.S. A.). 
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COLLIERY WORKING AND MANAQEMENT. 

Comprising the Duties of a Colliery Manager, the Oversight and Arrange- 
ment of Labour and Wages, and the different Systems of Working Coal 
Seams. By H. F. Bulman and R. A. S. Redmaynb. 350 pp., with 
38 Plates and other Illustrations, including Underground Photographs. 
Medium 8vo, cloth. [/ms^ Published. 1 5/0 

" This is, indeed, an admirable Handbook for Colliery Managers, in fact it is an indispensable 
adjunct to a Colliery Manager's education, as well as being a most useftil and interesting work 
on the subject for all who in any way have to do with coal mining. The underground photographs 
are an attractive feature of the work, being very lifelike and necessarily true representations of the 
scenes they depict." — Co/Ziery Guardian. 

"Mr. Bulman and Mr. Redmayne, who are both experienced Colliery Managers of great 
literary ability, are to be congratulated on having supplied an authoritative work dealing with a side 
of the subject of coal mimng which has hitherto received but scant treatment. The authors 
elucidate their text by no woodcuts and sS plates, most of the latter being admirable reproductions 
of photo&praphs taken unaerground with the aid of the magnesium flash-Ught. These lUustzations 
are excidieDt."— Nature. 

COAL AND COAL MINING. 

By the late Sir Warington W. Smvth, F.R.S., Chief Inspector of the 
Mines of the Crown. Eighth Edition, Revised and Extended by T. Forster 
Brown, Mining Engineer, Chief Inspector of the Mines of the Crown and 
of the Duchy of Cornwall. Crown Svo. cloth. [Just Pudltshed. 3/6 

" As an outline is given of eveiv known coal-field in this and other countries, as well as of the 

principal methods of working, the book will doubtless interest a very large number of readers. — 

Minings yournal, 

NOTES AND FORMUL/C FOR MINING STUDENTS. 

By ToHN Herman Mbrivalb, M.A., Late Professor of Mining in the Durham 

College of Science, Newcastle-upon-Tjme. Fourth Edition, Revised and 

Enlarged. By H. F. Bulman, A.M.Inst.C.E. Small crown Svo, cloth. 2/6 

"The author has done his work in a creditable manner, and has produced a book that wiu 

be of service to students and those who are practically engaged in mining operations."— £y^n«cr. 

INFLAMMABLE QAS AND VAPOUR IN THE AIR 

(The Detection and Measurement of). By Frank Clowes, D.Sc, Lond., 
F.l.C, Prof, of Chemistry in the University College, Nottingham. With a 
Chapter on The Detection and Measurement of Petroleum Vapour 
by 60VERTON Redwood, F.R.S.E., Consulting Adviser to the Corporation 
of London under the Petroleum Acts. Crown 8vo, cloth. Net SIO 

" Professor Clowes has given us a volume on a subject of much mdustrial importance . . . 
Those interested in these matters may be recommended to study this book, whkh is easy of compre- 
hension and contains many good things."— FA^ Enginur. 

" A book that no mining engineer— certainly no coal miner— can afibrd to ignore or to leave 
unread."— il/tmM^ youmal. 

COAL & IRON INDUSTRIES of the UNITED KINGDOM. 

Comprising a Description of the Coal Fields, and of the Principal Seams 01 
Coal, with Returns of their Produce and its Distribution, and Analyses of 
Special Varieties. Also, an Account of the Occurrence of Iron Ores in Veins or 
Seams ; Analyses of each Variety ; and a History of the Rise and Progress of 
Pig Iron Manufacture. By Richard Meade. Svo, cloth . . £1 8s. 
" Of this book we may unreservedly say that it is the best of its class which we have ever 

met. ... A book of reference which no one engaged in the iron or coal trades should omit from 

his library."— /nm and Coal Trades Review. 

ASBESTOS AND ASBESTIC. 

Their Properties, Occurrence, and Use. By Robert H. Jones, F.S.A., 
Mineralogist, Hon. Mem. Asbestos Club, Black Lake, Canada. With 
Ten Collotype Plates and other Illustrations. Demy Svo, cloth. 

[Just Published, 16/0 

" An interesting and invaluable yrotk."— Colliery Guardian. 

GRANITES AND OUR GRANITE INDUSTRIES. 

By George F. Harris, F.G.S., Membre de la Socidtd Beige de Geologic, 
Lecturer on Economic Geology at the Birkbeck Institution, &c. With Illus- 
trations. Crown Svo, cloth 2/6 

" A dearly and weU-wrttten manual for persons engaged or Inteiested In the granite {ndusoy." 
—Scotsman. 

TRAVERSE TABLES. 

For use in Mine Surveying. By W. Lintern, Mining Engineer. Crown 
Svo, cloth. {Just Published. Net 3/0 
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SUBMARINE TELEGRAPHS. 

Their History, Construction, and Working. Founded in part on Wunschbn* 
dorff's " Traits de T616graphie Sous-Marine," and Compiled from Authorita- 
tive and Exclusive Sources. By Charles Bright, F.R.S.E. Royal 8vo, 
780 pp., fully Illustrated, including Maps and Folding Plates, ^ei £3 Ss. 
" There are few, if any, persons more fitted to write a treatise on submarine teles^raphy than 
Mr. Charles Brig^ht. The author has done his woric admirably, and has written in a way which will 
appeal as much to the layman as to the engineer. This admirable volume must, for many years to 
come, hold the position of the English classic on submarine telegraphy."— ^M^'M^^r. 

" This book is full of information. It makes a book of reference which should be in every 
engineer's library."— Ais/Mr^. 

"Mr. Bright's interestiiurly written and admirably illustrated book will meet with a welcome 
reception from cable xaea."—EUctrician. 

" The author deals with his subject from all points of view — political and strategical as well as 
scientific. The work will be of interest, not only to men of science, but to the general public. We 
can strongly recommend It^^Athenetum. 

DYNAMO ELECTRIC MACHINERY. 

Its Construction, Design, and Operation (Direct Current Machines). By 
Samuel Sheldon, A.M., Ph.D., assisted hy H. Mason, B.S. Third 
Edition, Revised. Large crown Svo, cloth. With 202 Illustrations. 

[Just Published, Net 12/0 

ALTERNATINQ CURRENT MACHINES. 

Being the Second Volume of Dynamo Electric Machinery. By Samuel 
Sheldon, A.M., Ph.D., and Hobart Mason, B.S. Large crown Svo, cloth. 
With 184 Illustrations. [/«*/ Published. Net 1 2/0 

THE ELECTRICAL ENGINEER'S POCKET-BOOK. 

Consisting of Modem Rules, Formula, Tables, and Data. By H. R. Kempe, 
M.Inst.E.E., A.M.Inst.C.E., Technical Officer Postal Telegraphs, Author of 
"A Handbook of Electrical Testing," "The Engineer's Year-Book," &c. 
Second Edition, thoroughly Revised, with Additions. With numerous lUus' 
trations. Royal 32mo, oblong, leather 5/0 

" It is the best boolc of its \aa±"— Electrical Bftgineer. 

" The Electrical Engineer's Pocket-Book is a good one."— Electrician. 

" Strongly recommended to those engaged in the electrical industries." — Electrical Review 

ELECTRIC LIGHT FITTINQ. 

A Handbook for Working Electrical Engineers, embodying Practical Notes on 

Installation Management. By J. W. Urquhart, Electrician, Author of 

"Electric Light," &c. With numerous Illustrations. Third Edition, 

Revised, with Additions. Crovra Svo, cloth. [/»«< Published. 6/0 

" This volume deals with what may be termed the mechanics of electric lighting, and is 

addressed to men who are already engaged in the work, or are training for it. The work traverses 

a great deal of ground, and may be read as a sequel to the same author's useful work on ' Electric 

llghX.' "—Electrician. 

ELECTRIC LIGHT. 

Its Production and Use, Embodying Plain Directions for the Treatment of 
Dynamo-Electric Machines, Batteries, Accumulators, and Electric Lamps. 
By J. W. Urquhart, C.E. Sixth Edition, Revised, with Additions and 145 
Illustrations. Crown Svo, cloth. [Just Published. 7/6 

" The whole ground of electric lighting is more or less covered and explained in a very clear 
and concise manner."— f^c/rica/ Review. 

" A vade-mecum of the salient facts connected with the science of electric lighting."— 
Electrician. 

DYNAMO CONSTRUCTION. 

A Practical Handbook for the Use of En^neer-Constructors and Electricians- 
in -Charge. Embracing Framework Building, Field Magnet and Armature 
Winding and Grouping, Compounding, &c. By J. W. Urquhart. Second 

Edition, Enlarged. Crown Svo, cloth 7/6 

" Mr. Urquhart's book is the first one which deals with these matters in such a way that the 
engineering student can understand them. The book is v^ readable, and the author leads his 
r »de>8 up to difficult subjects by reasonably simple tests."— Engineerin/r^evtew, . 

Digitized by VjOOQ iC 
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THE MANAQEMENT OF DYNAMOS. 

A Handy Book of Theory and Practice for the Use of Mechanics, Engineers, 
Students, and others in Charge of Dynamos. By G. W. Lummis-Patbrson. 
Second Edition, thoroughly Revised and Enlarged. With numerous Illustra- 
tions. Crown 8vo, cloth. [/«j^ Published. 4-/6 
" An example which deserves to be taken as a model by other authors. The subject Is treated 
tn a manner which any intelligent man who is fit to be entrusted with chargfe of an engine should 
be able to understand. It is a useful book to all who make, tend, or employ electric machinery. " 
—Architect, 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Encyclopaedia of Words and Terms Used in the Practice of Electrical 
Engineering. By T. O'Conor Sloanb, A.M., Ph.D. Third Edition, 
with Appendix. Crown 8vo, 680 pp., 390 Illustrations, cloth. 

[/«5^ Published. Net 7/6 
" The work has many attractive features in it, and is, beyond doubt, a well put together and 
useful publication. The amount of stound covered may be gathered from the fact that in the index 
about 5,tioo references will be found, —f^c^irtos/ Review. 

ELECTRIC SHIP-LIQHTINQ. 

A Handbook on the Practical Fitting and Running of Ships' Electrical Plant. 
For the Use of Shipowners and Builders, Marine Electricians, and Seagoing 
Engineers-in-Charge. By J. W. Urquhart, C.E. Second Edition, Revised 
ana Extended. 326 pp., with 88 Illustrations, Crovm 8vo, cloth. 

\Just Published. 7/6 
"The subject of ship electric lighting is one of vast importance, and Mr. Urquhart is to be 
highly complimented for placing such a valuable work at the service of marine electricians."— 7>e 
Steamship. 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook on the Erection and Running of Small Installations, 

with Particulars of the Cost of Plant and Working. By J. H. Knight. 

Third Edition, Revised. Crown 8vo, wrapper. [/«5^ Published. 1 /O 

" The book contains excellent advice and many practical hints for the help of those who wish 

to light their own hoases,"—Buildin£' J^ews. 

ELECTRIC LIOHTINQ (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M. Inst. C. E. , M. Inst. E.E. Fourth Edition, 
Revised. With 16 Illustrations. Crown 8vo, cloth. [/usi Published. 1 /© 
" Any one who desires a short and thoroughly clear expK>sition of the elementary principles of 
electric lighting cannot do better than read this Bttle woA."—Bra4/ifrd Observer. 



DYNAMIC ELECTRICITY AND MAGNETISM. 

By Philip Atkinson, A.M., Ph.D.j Author of "Elements of Static 
Electricity," &c. Crown 8vo, 417 pp., with xao Illustrations, cloth . 10/6 



POWER TRANSMITTED BY ELECTRICITY 

And applied by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D. Third Edition, Fully Revised, and New 
Matter added. With 94 Illustrations. Crown 8vo. cloth. 

[Just Published. Net 9/0 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. ^ Containing numerous Illustrations and 
Detailed Instructions for Constructing a Small Dynamo to Produce the 
Electric Light. By Alfred Crofts. Sixth Edition, Revised and Enlarged. 
Crown 8vo, cloth. {Just Published. 2/0 

" The instructions given in this unpretentious little book are sufficiently clear and explicit to 

enable any amateur mechanic possessed of average skill and the usual tools to be found in an 

amateur's workshop to build a practical dynamo vaacY&a»,"— Electrician. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. 

By H. M. NoAO, F.R.S. Cheaper Edition. 650 pp., with 470 Illustrations. 

Crowr 8vo, cloth D'gtzecfby GoOg ' ©'O 
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PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Preparing for Examinations, and a Book of 

Reference for Persons Engaged in Building. By John Parnell Allen, 

Surveyor, Lecturer on Building Construction at the Durham College of 

Science, Newcastie-on-Tyne. Third Edition, Revised and Enlarged. 

Medium 8vo, 450 pp., with x,ooo Illustrations, cloth. [Just Published. 7/6 

" The most complete exposition of building construction we have seen. It contains all that is 

Qccessaiy to prepare students for the various examinations in building construction."— ^M«'Aft'Mf 

News. 

" The author depends nearly as much on his diagrams as on his type. The pages suggest 
the hand of a man of experience in building operations— and the volume must be a blessing to 
many teachers as well as to students." — The Architect. 

" The work is sure to prove a formidable rival to great and small competitors alike, and 
bids fail to take a permanent place as a favourite student's text-book. The large number of illus- 
trations deserve particular mention fur the great merit they possess for purposes of reference in 
exactly corresponding to convenient scales." — youmalo/tht Royal InstUute <{f British Architects . 

PRACTICAL MASONRY. 

A Guide to the Art of Stone Cutting. Comprising the Construction, Setting 

Out, and Working of Stairs, Circular Work, Arches, Niches, Domes, Penden- 

tives. Vaults, Tracery Windows, &c., &c. For the Use of Students, Masons, 

and other Workmen. By William R. Purchase, Building Inspector to the 

Borough of Hove. Thu-d Edition, with Glossary of Terms. Royal 8vo, 142 pp., 

Mrith 53 Lithographic Plates, comprising nearly 400 separate Diagrams, 

cloth. \Just Published. 7/6 

"Mr. Purchase's ' Practical Masoniy ' will undoubtedly be found useful to all interested in 

this important subject, whether theoretically or practically. Most of the examples given are from 

actual work carried out, the diagrams being carefully drawn. The book is .a practical treatise on 

the subject, the author himself having commenced as an operative mason, and afterwards acted as 

foreman mason on manv large and important buildinips prior to the attainment of his present 

position. It should be found of general utility to architectural students and others, as well as to 

those to whom it is specially addressed."— 7(in«rHa/ c/tht Roy<a Institute of British Architects. 

MODERN PLUMBINQ. STEAM AND HOT WATER 

HBATINQ. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of " American Sanitary Plumbing," 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

[Just Published. Net 21/- 

H EATING BY HOT WATER. 

With Information and Suggestions on the best Methods of Heating Public, 
Private and Horticultural Buildings. By Walter Jones. Second Edition. 

With 96 Illustrations, crown 8vo, cloth Net 2/6 

" We confidently recommend all interested in heating by hot water to secure a copy of this 
valuable little treatise.^'— Tike Plumber and Decorator. 

CONCRETE: ITS NATURE AND USES. 

A Book for Architects, Builders, Contractors, and Clerks of Works. By 
George L. Sutclipfb, A.R.I. B.A. 350 pp., with numerous Illustrations. 

Crown 8vo, cloth 7/6 

" The author treats a difficult subject in a lucid manner. The manual fills a long-felt gap. 
It is careful and exhaustive ; equally useful as a student's guide and an architect^ book of 
reference."— 5'<^'''(^ ^the Royal Institute of British Architects. 

"There is room for this new book, which will probably be for some time the standard work 
on the subject for a builder's purpose."— C=/aur^0w HeriUd, 

LOCKWOOD'S BUILDER'S PRICE BOOK for 1902. 

A Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, and 
Greatly Enlarged. By Francis T. W. Miller. 800 closely-printed pages, 

crown 8vo, cloth 4/0 

" This book is a very useful one, and should find a place in every English office connected 
with the building and engmeeiing ptofesAoTos."— 'Industries. 
" An e xc ellent book of refexeace."—Archiiea. 

" In its new and revised form this Price Book is what a work of tills kind should be— compre- 
beoslve, reliable. weU arranged, legible, and well bound."— ifrMrA ArtMiiect. 
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THE DECORATIVE PART OF CIVIL ARCHITECTURE, 

By Sir William Chambers, F.R.S. With Portrait, Illustrations, Notes, and 
an Examination op Grbcian Architbcture, by Joseph Gwilt, F.S.A. 
Revised and Edited by W. H. Leeds. 66 Plates, 4to, cloth . 21/0 

THE MECHANICS OF ARCHITECTURE. 

A Treatise on Applied Mechanics, especially Adapted to the Use of Architects. 
By E. W. Tarn, M.A.. Author of *^ The Science of Building," &c. Second 
Edition, Enlarged. Illustrated with 135 Diagrams. Crown 8vo, cloth 7/6 
" The book is a very useful and helpful manual of architectural mecYacaScs,"— Builder. 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villa Residences in various Styles. With 
Outline Specifications and Estimates. By C. Wickbs, Architect. 61 Plates, 

4to, half-morocco, gilt edges £1 lis. 6d. 

" The whole of the designs bear evidence of their being the work of an artistic architect, and 
they will prove very valuable and suggestive."— if m^^s'm^ News. 

THE ARCHITECTS GUIDE. 

Being a Text-book of Useful Information for Architects, Engineers, Surveyors, 
Contractors, Clerks of Works, &c., &c. By Frederick Rogers, Architect. 
Third Edition. Crown 8vo, cloth 3/6 

ARCHITECTURAL PERSPECTIVE. 

The whole Course and Operations of the Draughtsman in Drawing a Lairgc 

House in Linear Perspective. Illustrated by 43 Folding Plates. By F. O. 

Ferguson. Second Edition, Enlarged. 8vo, boards .... 3/6 

" It is the most intelligible of the treatises on this ill-treated subject that I have met with."— 

E. Ingress Bell, Esq., In the ^./.£.^. youmai. 

PRACTICAL RULES ON DRAWING. 

For the Operative Builder and Young Student in Architecture. By George 
Pynb. z4 Plates, 4to, boards ... 7/6 

MEASURING AND VALUING ARTIFICER'S WORK 

(The Student's Guide to the Practice oO* Containing Directions for taking 
Dimensions, Abstracting the same, and bringing the Quantities into Bill, with 
Tables of Constants for Valuation of Labour, and for the Calculation of Areas 
and Solidities. Originally edited by E. Dobson, Architect. With Additions 
by E. W. Tarn, M.A. Seventh Edition, Revised. With 8 Plates and 
63 Woodcuts. Crown 8vo, cloth. [/«j/ Published. 7/6 

" This edition will be found the most complete treatise on the principles of measuring and 
valuing artificer's work that has yet been published."— ^ma^^sm^ News. 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

For Builders and Surveyors. Containing Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications for Houses, Roads, 
and Drains, and an Easy Method of Estimating the parts of a Building 
collectively. By A. C. Beaton. Ninth Edition. Waistcoat-pocket size, 

gilt edges 1/6 

" No builder, architect, surveyor, or valuer should be without his * Beaton. ' "-•Building News. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer, Surveyor, and Builder. With an Essay 
on the Structure and Science of Modem Building Upon the Basis of the 
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly 
added to by Frederick Rogers, Architect. Third Edition, Revised. 8vo, 

cloth 16/0 

" The work is too well known to need any recommendation from us. It is one of the books 
with which every young architect must be equipped."— ytfrcAs^leer. 

THE HOUSE-OWNER'S ESTIMATOR. 

Or, What will it Cost to Build, Alter, or Repair ? A Price Book or Un- 

rfessional People as well as the Architectural Surveyor and Builder. By 
D. Simon. Edited by F. T. W. Miller, A. R. I.E. A. Fifth Edition, 
Carefully Revised. Crown 8vo, cloth. {Just Published. Net 3/6 

"Intwoyearsit will repay its cost a hundred times over."— Ft«M. f-> i 

Digitized by VjOOQ IC 
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THE BACTERIAL PURIFICATION OF SEWAGE: 

Being a Practical Account of the Various Modem Biological Methods of 
Purifying Sewage. By Sidney Barwise, M.D. (Lond), D.P.H. (Camb.), 
etc. With 10 Page Plates and 2 Folding Diagrams. RoysU 8vo, cloth. 

[/usi Published, Net 6/0 

THE PURIFICATION OF SEWAGE. 

Being a Brief Account of the Scientific Principles of Sewage Purification, and 
their Practical Application. By Sidney Barwise, M.D. (Lond.), M.R.C.S., 
D.P.H. (Camb.), Fellow of the Sanitary Institute, Medical Officer of Health 
to the Derbyshire County Council. Crown 8vo, cloth. \Just Published. 6/0 

WATER AND ITS PURIFICATION. 

A Handbook for the Use of Local Authorities, Sanitary Officers, and others 
interested in Water Suppljr. By S. Rideal, D.Sc. Lond., F.LC. Second 
Edition, Revised, with Additions, including numerous Illustrations and Tables. 
Large Crown 8vo, cloth. [/ws^ Published. Net 9/0 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for Small Country Districts. By Allan Grbenwbll, A.M.I.C.E., 
andW. T. Curry, A.M.I.C.E. Revised Edition. Crown 8vo, cloth 6/0 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A.M. Inst. C.E., and M.Inst. M.E. Imp. jito, half- 
bound morocco. (See page 11.) Net £6 6S. 

THE WATER SUPPLY OF TOWNS AND THE CON- 
STRUCTION OF WATER-WORKS. 

By Professor W. K. Burton, A.M. Inst. C.E. Second Edition, Revised 

and Extended. Royal 8vo, cloth. (See page 10.) .... 25/0 

WATER ENQINEERINQ. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa- 
tion of Water for the Supply of Towns. By C. Slagg, A.M. Inst. C.E. 7/6 

SANITARY WORK IN SMALL TOWNS AND VILLAGES. 

By Charles Slagg, A. M. Inst. C.E. Crown 8vo, cloth . . 3/0 

SANITARY ARRANGEMENT OF DWELLING-HOUSES. 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Crown 8vo, cloth . . 2/6 

MODERN PLUMBING, HOT WATER HEATING, &c. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of "American Sanitary Plumbing,' 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

[/wj//»«WMA<rdf(seepage25). Net 21/- 

PLUMBING. 

A Text-book to the Practice ot the Art or Craft of the Pliimber. By W. P. 
BucHAN, R.P. Ninth Edition, Enlarged. Crown Svo, cloth . . 3/6 

VENTILATION. 

A Text-book to the Practice of the Art of Ventilating Buildings. By W. P. 
BucHAN, R.P. Crown Svo, cloth 3/6 

THE HEALTH OFFICER'S POCKET-BOOK. 

A Guide to Sanitary Practice and Law. For Medical Officers of Health, 
Sanitary Inspectors, Members of Sanitary Authorities, &c. By Edward 
F. Willoughby, M.D. (Lond.), &c. Second Edition, Revised and Enlarged. 
Fcap. Svo, leather. [Just Published. Net 10/6 
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CARPENTRY, TIMBER, &c. 



THE ELEMENTARY PRINCIPLES OF CARPENTRY. 

A Treatise on the Pressure and Equilibrium of Timber Framing, the Resistance 
of Timber, and the Construction of Floors, Arches, Bridges, Roofs, Uniting 
Iron and Stone with Timber, &c. To which is added an Essay on the Nature 
and Properties of Timber, &c., with Descriptions of the kinds of Wood used 
in Buildmg ; also numerous Tables of the Scantlings of Timber for different 
purposes, the Specific Gravities of Materials, &c. By Thomas Tredgolo, C. E. 
with an Appendix of Specimens of Various Roofs of Iron and Stone, Illus- 
trated. Seventh Edition, thoroughly Revised and considerably Enlarged by 
E. Wyndham Tarn, M.A., Author of "The Science of Building," &c 
With 6z Plates, Portrait of the Author, and several Woodcuts. In One large 

Vol., 4to, cloth 26/0 

"Ought to be In every architect's and every builder's Uhnry."—BMiIeUr. 

"A work whose monumental excellence must commend it wherever skilful carpentry Is 

concerned. The author's principles are rather confirmed than impaired by time. The swlditional 

plates are of great intrinsic vaiu^"— Building' News. 

WOODWORKINQ MACHINERY. 

Its Rise, Progress, and Construction. With Hints on the Management of Saw 

Mills and the Economical Conversion of Timber. Illustrated with Examples 

of Recent Designs by leading English, French, and American Engineers. By 

M. Powis Balk, A.M. Inst. C.E., M.I.M.E. Second Edition, Revised, 

with large Additions, large crown 8vo, 440 pp., cloth .... 9/0 

" Mr. Bale is evidently an expert on the subject, and be has collected so much information 

that his book is all-sufficient for builders and others engaged in the conversion of timber. "—Architect. 

" The most comprehensive com(>endium of wood-working machinery we have seen. The 

author is a thorough master of his subject"— Sttiidifi£ News. 

SAW MILLS. 

Their Arrangement and Management, and the Economical Conversion of 

Timber. By M. Powis Balk, A.M.Inst.C.E. Second Edition, Revised. 

Crown 8vo, cloth. [Just Published. 1 0/6 

" The odmiHistrattoH of a large sawing establishment is discussed, and the subject examined 

from a financial standpoint. Hence the size, shape, order, and disposition of saw milU and the like 

are gone into in detail, and the course of the timber is traced from its reception to its delivery in its 

converted state. We could not desire a more complete or practical treatiao."— Builder. 

THE CARPENTER'S GUIDE. 

Or, Book of Lines for Carpenters ; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the late Peter 
Nicholson's standard work. A New Edition, Revised by Arthur Ashpitel, 
F.S.A. Together with Practical Rules on Drawing, by George Pyne. 
With 74 Plates, 410, cloth £1 1 s, 

A PRACTICAL TREATISE ON HANDRAILINQ. 

Showing New and Simple Methods for Finding the Pitch of the Plank, Drawing 
the Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George 
CoLLiNGS. Second Edition, Revised and Eiuarged^ to which is added 
A Treatise on Stair-building. With Plates and Diagrams . . 2/6 

" Will be found of practical utility in the execution of this difficidt branch o{icAnery."—Builder. 

" Almost every difficult phase of this somewhat intricate branch of Joinery is elucidated by 
the aid of plates and explanatory letterpress."— ^Mrw^/MfV Gasttte. 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. By 
George Collings. With Diagrams. Third Edition, xamo, cloth . 2/6 

" An excellent example of what a book of this kind should be. Cheap in price, clear in 
definition, and practical in the examples selected."— J9w»^U:^. 

THE CABINET-MAKER'S GUIDE TO THE ENTIRE 

CONSTRUCTION OP CABINET WORK. 

By Richard Bitmead. Illustrated with Plans, Sections add Working 
Drawings. Crown 8vo, cloth. [Just Published. 2/6 
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HANDRAILINQ COMPLETE IN EIGHT LESSONS. 

On the Square-Cnt Svstem. By J. S. Goldthorp, Head of Boilding 
Department, Halifax Technical School. With Eight Plates and over 150 

Practical Exercises. 4to, cloth 3/6 

" Likely to be of considerable value to joiners and others who take a pride in good work. 

The arrangfement of the book is excellent. We heartily commend it to teachers and students."— 

Timbtr Trades youmcU. 

TIMBER MERCHANTS and BUILDER'S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measure 
ment of Deals and Battens, of all sizes, from One to a Thousand Pieces, and 
the relative Price that each size bears per Lineal Foot to any given Price per 
Petersburgh Standard Hundred ; the Price per Cube Foot of Square Timber 
to any given Price per Load of 50 Feet, &c., &c. Bv William Dowsing. 
Fourth Edition, Revised and Corrected. Crown 8vo, cloth . . . 3/0 
" We are s^lad to see a fourth edition of these admirable tables, which for correctness and 
simplicity of arrangement leave nothinjy to be deAted."— Timber Trades yourtuU. 

THE PRACTICAL TIMBER MERCHANT. 

A Guide for the Use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the Timber Trade, 
Marks of Wood, Essay on the Strength of Timber, Remarks on the Growth of 
Timber, &c. By W. Richardson. Second Edition. Fcap. 8vo, cloth . 3/6 
"Contains much valuable biformation for timber merchants, builders, foresters, and all 
others connected with the growth, sale, and manufacture of 1ixBA}ex."—yoHrHalit^ Forestry. 

PACKING -CASE TABLES. 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 
inches square and upwards. By W. Richardson, Timber Broker. Third 

Edition. Oblong 4to, cloth 3/6 

" Invaluable labour-saving tMaaJ'—IroHnunger. 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from z to 200 inches in length hy z to zo8 inches in breadth. 

For the use of Architects, Surveyors, Engineers, Timber Merchants, 

Builders, &c. By James Hawkings. Fourth Edition. Fcap., cloth . 3/6 

" A useftil collection of taUes to facilitate rapid calculation of surfaces. The exact area of 

any surface of which the limits have been ascertained can be instantly determined. The book will 

be found of the greatest utility to all engaged in building operations, -^cwtrmaw. 

PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. By Charlbs E. Curtis, 
F.S.I., Professor of Forestry, Field Engineering, and General Estate 
Management, at the College of Agriculture, Downton. Second Edition, 
Revised. Crown 8vo, cloth. {Just Published. 3/6 

Summary of Contbnts : — prefatory Remarks. — Objects of Planting.— 
Choice of a Forester.— Choice of Soil and Site.— Laying Out of Land for 
Plantations.— Preparation of the Ground for Planting. —Drainage.— plant- 
ing.— Distances AND Distribution of trees in Plantations.— trees and Ground 

Game.— ATTENTION AFTER PLANTING.— THINNING OF PLANTATIONS —PRUNING OF 

forest trees.— realization.— methods of sale.— measurement of timber.— 
Measurement and Valuation of Larch Plantation.— Fire Lines.— Cost of 
planting. 



" Mr. Curtis has in the course of a series of short pithy chapters afforded much informa- 
tion of a useful and practical character on the planting and subsequent treatment of trees."— 
Illustrated Carpenter and Builder. 

THE ELEMENTS OF FORESTRY. 

Designed to afford Information concemin|; the Planting and Care of Forest 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of 
Woodlands. By F. B. Hough. Large crown 8vo, cloth . . .1 0/O 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

AND BUILDER'S STANDARD GUIDE. 

Bv Richard E. Grandt. Comprising :— An Analysis of Deal Standards, 
Home and Foreign, with Comparative Values and Tabular Arrangements for 
fixing Net Landed Cost on Baltic and North American Deals, including all 
intermediate Expenses, Frei|cht, Insurance, &c. ; together with copious Informa* 
tion for the Retailer and Builder. Third Edition, zsmo, doth . 2/0 
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DECORATIVE ARTS, &c. 



SCHOOL OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLBS. 

As Taught and Practised by A. R. Van der Burg and P. Van der Burg. 
Directors of the Rotterdam Painting Institution. Royal folio, i8) by 12^ in., 
Illustrated with 24 full-size Coloured Plates ; also 12 plain Plates, comprising 
154 Figiurcs. Third Edition, cloth. \ Just Published. £1 Us. 6d. 

List of plaths :— i. Various tools required for Wood painting.— a, 3. walnut ; 
Preliminary Stages of Graining and Finished Specimen.— 4. Tools used for 
Marble painting and method of Manipulation.— 5, 6. St. Remi Marble; 
Earlier Operations and Finished Specimen. — 7. Methods of Sketching 
Different Grains, Knots, &c.— 8, 9. Ash: Preliminary Stages and Finished 
Specimen.— 10. Methods of Sketching Marble Grains — xx, is. brechb Marble ; 
preliminary Stages of working and Finished Specimen.— 13. Maple ; Methods 
OF Producing the Different Grains.— 14, ig. Bird's-Eye Maple; Preliminary 
Stages and Finished Specimen.— 16. methods of Sketching the Different 
Species of white Marble.— 17, 18. White Marble ; Preliminary stages of 
Process and Finished Specimen.— 19. Mahogany; specimens of Various Grains 
AND Methods of Manipulation. —20, 21. Mahogany ; Earlier Stages and 
Finished Specimen.— ss, 33, 34. Sienna Marble ; Varieties of Grain. Preliminary 
Stages and Finished Specimen.— «s, a6, 27. Juniper Wood; methods of Pro- 
DuciNG Grain, &c. ; preliminary stages and Finished specimen.— a8, 39, 30. Vert 
de Mer Marble; Varieties of Grain and Methods of Working, unfinished 
AND Finished specimens.— 31, 32, 33. Oak ; Varieties of Grain, Tools Employed 
AND Methods of manipulation, preliminary Stages and Finished Specimen.— 

34. 35. 36- WAULSORT MARBLE; VARIETIES OF GRAIN, UNFINISHED AND FINISHED 
SPECIMENS. 

" Those who desire to attain skill in the art of painting woods and marbles will find advantage 
In consulting this book. . . . Some of the Working Men's Qubs should give their young men 
the opportunity to study W.."— Builder. 

" A comprehensive guide to the art The explanations of the processes, the manipulation 
and management of the colours, and the beautifully executed plates will not be the least valuable to 
the student who aims at making his work a faithful transcript of nature."— i^Mt'^M^ News. 

" Students and novices are fortunate who are able to become the possessors of so noble a 
work."- TVk* Architect. 

ELEMENTARY DECORATION. 

A Guide to the Simpler Forms of Everyday Art. Together with PRACTICAL 
HOUSE DECORATION. By James W. Facey. With numerous lUus- 
trations. In One Vol., strongly hadf-bound . . . . . . 5/0 

HOUSE PAINTING, QRAININQ, MARBLING, AND 

SIQN WRITING. 

A Practical Manual of. By Ellis A. Davidson. Eighth Edition. With 
Coloured Plates and Wood Engravings. i2mo, cloth boards . . 6/0 

" A mass of information of use to the amateur and of value to the practical man."— £M^/£rA 
Mechanic. 

THE DECORATOR'5 ASSISTANT. 

A Modem Guide for Decorative Artists and Amateurs, Painters, Writers, 
Gilders, &c. Containing upwards of 600 Receipts, Rules, and Instructions ; 
with a variety of Information for General Work connected with every Class of 
Interior and Exterior Decorations, &c. Seventh Editi6n. 152 pp., cr. 8vo. 1 /O 
" Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist of 

laxget treatises on colour and technical processes. It would be difficult to meet with a work so full 

of varied information on the painter's vtt."— Building News. 

MARBLE DECORATION 

And the Terminology of British and Foreign Marbles. A Handbook for 
Students. By George H. Blagrovb, Author of " Shoring and its Applica- 
tion," &c. With 28 Illustrations. Crown 8vo, cloth .... 8/6 

** This most useful and much wanted handbook should be in the hands of aveiy architect and 
bunder. "—^MtTtf^v tVorid. 

" A carefully and usefully written treatise ; the work is essentiallv practi 
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DELAMOTTE'S WORKS ON ALPHABETS AND 
ILLUMINATION. 



ORNAMENTAL ALPHABETS, ANCIENT & MEDIiCVAL. 

From the Eighth Century, with Numerals; including; Gothic, Church-Text, 
large and small, German, Italian, Arabesque, Initials for Illumination, 
Monograms, Crosses, &c., &c., for the use of Architectural and Engineering 
Draughtsmen, Missal Painters, Masons, Decorative Painters, Lithographers, 
Engravers, Carvers, &c., &c. Collected and Engraved by F. Dblamotte, and 
printed in Colours. New and Cheaper Edition. Royal 8vo, oblong, 

ornamental boards 2/6 

" For those who insert enamelled sentences round gOded chalices, who blaxon shop l^ends 

over shop-doors, who letter church walls with pithy sentences from the Decalc^^ue, this book will be 

useful."— A th€HaufH. 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; 
with several Origmal Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. Collected and Engraved by F. Delamottb, and printed in Colours. 
New and Cheaper Edition. Royal 8vo, oblong, ornamental boards . 2/6 
" There is comprised in it every possible shape into which the letters of the ah>habet and 

numerals can be formed, and the talent which has been expended in the conception of the various 

plain and ornamental letters is wonderful" — Standard. 

MEDIAEVAL ALPHABETS AND INITIALS FOR 

ILLUMINATORS. 

By F. G. Delamotte. Containing 21 Plates and Illuminated Title, minted 

in Gold and Colours. With an Introduction by J. Willis Brooks. Fourth 

and Cheaper Edition. Small 4to, ornamental boards .... 4/0 

"A volume in which the letters of the alphabet come forth glorified in gilding and all the 

colours of the prism interwoven and intertwined and intermingled. "-^m». 

A PRIMER OF THE ART OF ILLUMINATION. 

For the Use of Beginners ; with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and Examples taken from Illuminated MSS., 
printed in Gold and Colours. By F. Delamotte. New and Cheaper 

Edition. Small 4to, ornamental boards 6/0 

" The examples of ancient MSS. recommended to the student, which, with much good sense, 

the author chooses from collections accessuble to all, are selected with judgment and knowledge as 

well as taste."—Ath<mgum. 

THE EMBROIDERER'S BOOK OF DESIGN. 

Containing Initials^ Emblems, Cyphers, Monograms, Ornamental Borders. 
Ecclesiastical Devices, Mediaeval and Modern Alphabets, and National 
Emblems. Collected by F. Delamotte, and printed n Colours. Oblong 

royal 8vo, ornamental wrapper 1/6 

" The book will be of great assistance to ladies and young children who are endowed with 
the art of plying the needle in this most ornamental and useful pretty work."— East An^^^ian Times. 



INSTRUCTIONS IN WOOD-CARVINQ FOR AMATEURS. 

With Hints on Design. By A Lady. With 10 Plates. New and Cheaper 

Edition. Crown 8vo, in emblematic wrapper 2/0 

" The handicraft of the wood-carver, so well as a book can impart it, may be learnt from ' A 
Lady's ' puhUcation."— A t/ttnaum. 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Timbs, F.S.A. Including 
Fresco, Oil, Mosaic, Water-Colour, Water-Glass, Tempera, Encaustic, 
Miniature, Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth 

Edition. Crown 8vo, cloth 6/0 

*t:* Adopted as a Prist Booh at South Kensington. 

" Much may be learned, even by those who fancy they do not require to be taught, from the 
careful perusal of this unpretending but comprehensive treatise. '—Art journal. 
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NATURAL SCIENCE, &c. 



THE VISIBLE UNIVERSE. 

Chapters on the Oriein and Construction of the Heavens. By J. £. Gork, 
F.R. A.S., Author of ^' Star Groups," &c. Illustrated by 6 Stellar Photographs 
and 13 Plates. Demy 8vo, cloth 1 6/0 

" A valuable and lucid summary of recent astronomical theory, rendered more Taluable and 
attractive by a series of stellar photographs and other iDustrations."— 77i« Times. 

"In presenting a clear and concise account of the present state of our knowledge Mr. Gore 
has made a valuable addition to the literature of the subject."— iVa/Mfv. 

"Mr. Gore's ' Visible Universe ' is one of the finest works on astronomical science that have 
recently appeared in our language. In spirit and in method it is scientific from cover to cover, but 
the style is so clear and attractive that it will be as acceptable and as readable to those who make 
no scientific pretensions as to those who devote themselves specially to matters astronomicaL"— 
Legels Mercury. 

STAR GROUPS. 

A Student's Guide to the Constellations. By J. Ellard Gore, F.R.A.S. , 
M.R.I.A., &c., Author of "The Visible Universe," "The Scenery of the 

Heavens," &c. With 30 Maps. Small 4to, cloth 6/0 

*' The volume contains thirty maps showing stars of the sixth magnitude— the usual naked-eye 
limit— and each is accompanied b^ a brief commentary adapted to fuilitate recognition and bring^ 
to notice objects of special faiterest. For the purpose of a preliminary survey of the 'midnight 



pomp ' of the heavens nothing could be better than a set of d«ineations averaging scared twenty 
square inches m area and including nothing that cannot at once be identified."— vM/Mntojf Review. 

AN ASTRONOMICAL GLOSSARY. 

Or, Dictionary of Terms used in Astronomy. With Tables of Data and Lists 
of Remarkable and Interesting Celestial Objects. By J. Ellard Gork, 
F.R.A.S., Author of " The Visible Universe," &c. Small crown 8vo, cloth. 

2/6 

"A very useAU little work for b^ilnners In astronomy, and not to be despised by more 
advanced students. "—77i« Times. 

" A very handy book ... the utility of which Is much faicreased by Its valuable tables of 
astronomical 63atai."—Athenautn. 

THE MICROSCOPE. 

Its Construction and Management. Including Technique, Photo-micrography, 
and the Past and Future of the Microscope. By Dr. Henri van Heurck. 
Re-Edited and Augmented from the Fourth French Edition, and Translated 
by Wynne E. Baxter, F.G.S. 400 pp., with upwards of 250 Woodcuts, 
imp. 8vo, cloth 1 8/0 

" A translation of a weD-known work, at once popular and comprehensive."— TVjmcj. 

" The translation is as felicitous as it is accurate.'^— A'a/wfv. 

ASTRONOMY. 

Bv the late Rev. Robert Main, M.A,, F.R.S. Third Edition, Revised by 
William Thynne Ltnn, B.A., F.R.A.S., formerly of the Royal Observatory, 

Greenwich, xamo, cloth 2/0 

"A soimd and simple treatise, very carefully edited, and a capital book for begfameis."— 
/Cnewledge. 

"Accurately brought down to the requirements of the present tima by Mr. Lynn."— 
EducatUmal Times. 

A MANUAL OP THE MOLLUSCA. 

A Treatise on Recent and Fossil Shells. By S. P. Woodward, A.L.S., 
F.G.S. With an Appendix on Recent and Fossil Conchological 
Discoveries, by Ralph Tatb^ A.L.S., F.G.S. With 33 Plates and 
upwards of 300 Woodcuts. Repnnt of Fourth Edition (1880). Crown 8vo, 

cloth 7/6 

" A most valuable storehouse of conchological and geological information.''— sSdirfMs Gcssip. 



THE TWIN RECORDS OF CREATION. 

Or, Geology and Genesis, their Perfect Harmony and Wonderful Concor 

ByG. W. V. le Vaux. 8vo, cloth 5/1 

*' A valuable contrfbutioD to the evidences of Revelation, and dispoees very conchisively 
the arguments of thoee who would set God's Works against God's Woid. No iMd dificultv 
ihlifced. and no tophlstiy Is left unexposed. "—rAciCMl. ' 
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HANDBOOK OP MECHANICS. 

By Dr. Lardnbr. Enlarged and re-written by Benjamin Lokwy, F.R.A.S. 
378 Illustrations. Post 8vo, cloth 6/0 

" The perspicuity of the ori|nnal has been retained, and chapters which had become obsolete 
have been replaced by others of more modem character. The explanations througffaoat are 
stadiously popular, and care has been taken to show the application of the various branches of 
physics to the industrial arts, and to the practical business of life."— Afin^^ youmal, 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

By Dr. Lardner. New Edition, Revised and Enlarged by Benjamin Lobwy. 
F.R.A.S. With 236 Illustrations. Post 8vo, cloth .... 6/0 
"For those 'who desire to attain an accurate knowledgre of physical science without the 
profound methods of mathematical investigation,' this work is well adapted."— CA/mt'os/ News. 

HANDBOOK OF HEAT. 

By Dr. Lardnbr. Edited and re- written by Benjamin Loewy, F.R. A.S., &c. 

X17 Illustrations. Post 8vo, cloth 6/0 

" The style is alwavs clear and precise, and conveys instruction without leavingrany cloudiness 
or lurking douras heYaaA."— Engineering. 

HANDBOOK OF OPTICS. 

By Dr. Lardner. New Edition. Edited by T. Olver Harding, B.A. Lond. 

With 298 Illustrations. Small 8vo, 448 pp., cloth 6/0 

" Written by one of the ablest English scientific writers, beautifully and elaborately illustrated. 
^Mechanics' Magazine, 

ELECTRICITY. MAGNETISM. AND ACOUSTICS. 

By Dr. Lardner. Edited bv Geo. Carey Foster, B.A., F.C.S. With 

400 Illustrations. Small 8vo, cloth fi/O 

" The book could not have been entrusted to any one better calculated to preserve the terse 
and lucid style of Lardner, while correcting his errors and bringing up his work to the present 
state of scientific knowledge."— /'ci^^r Science Review . 

HANDBOOK OF ASTRONOMY. 

By Dr. Lardnbr. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 

xoo Woodcuts. 8vo, cloth 9/B 

" Probably no other book contains the same amount of information in so compendious and 
well arraiured a form— certainly none at the price at which this is oflfered to the public. "—^iSAwMrwm 
" We can do no other than pronounce this work a most valuable manual of astronomy, and 
we strongly recommend it to all who wish to acquire a general — but at the same time correct- 
acquaintance with this sublime w^eaat."— Quarter^ youmal e/ Science. 

MU5EUM OF SCIENCE AND ART. 

Edited by Dr. Lardner. With upwards of 1,200 Engravings on Wood. In 
Six Double Volumes, £1 1 s. in a new and elegant cloth binding ; or hand • 

somely bound in half-murocco £1 lis. 6d, 

" A cheap and interesting publication, alike informing and attractive. The papers combine 

subiects of importance and great scientific knowledge, considerable inductive powers, and a popular 

style of treatment."— 5/tf£tti/»r. 

SeparaU books formed from tht above. 

Steam and its Uses. 25. cloth. 
Popular Astronomy. 4s. 6d. cloth. 
The Bee and White Ants. 2s. cloth. 
The Electric Telegraph, is. 6d. 



Things Explained. 5s. 
rne microscope. 25. cloth. 
Popular Qeoloiry* 2s. 6^. cloth. 
Popular Physics. 2s. 6d. cloth. 



NATURAL PHILOSOPHY FOR SCHOOLS. 

By Dr. Lardnbr. Fcap. 8vo 3/6 

"A very convenient class book for junior students in private v:hoo]&.'*— British Quarter ty 
Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. 

By Dr. Lardnbr. Fcap. 8vo 3/6 

" Qearly written, well arranged, and excellently yStasUtXed"— Gardener's Chronicle. 

THE ELECTRIC TELEGRAPH. 

By Dr. Lardner. Revised by E. B. Bright, F.R.A.S. Fcap. 8vo. . 2/6 
" One of the most readable books extant on the Electric Telegraph."— fM^'/irA Mechanic. 
L. C ^ 
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CHEMICAL MANUFACTURES, 
CHEMISTRY, &c. 



THE QAS ENaiNEER'S POCKET-BOOK. 

Comjjrising Tables, Notes and Memoranda relating to the Manufacture, 
Distribution and Use of Coal Gas and the Construction of Gas Works. By 
H. O'Connor, A.M.Inst.C.E. Second Edition, Revised. 470 pp., crown 8vo, 
fully Illustrated, leather. [Just Published. 10/6 

" The book contains a vast amount of information. The author eoes consecutively througli 

the engineering details and practical methods involved in each of the different processes or parts 

of a gas-works. He has certainly succeeded in making a compilation of hard matters of feet 

absolutely interesting to read."— Gax World. 

" A useful work of reference for the gas engineer and all interested in lighting or heating' by 

gas, while the analyses of the various descriptions of gas will be of value to the technical chemist. 

AD matter in any wav connected with the manufacture and use of gas is dealt with. The book has 

evidently been carefully compiled, and certainly constftutes a useful addition to gas literature. " — 

Builder. 

"The volume contains a great quantity of specialised information, compQcd, we believe, from 

tnistworthy sources, which should make it of considerable value to those for whom it is specifically 

produced. —Ettg^neer. 

LIGHTINQ BY ACETYLENE 

Generators, Burners, and Electric Furnaces. By William E. Gibbs, M.£. 
With 66 Illustrations. Crown 8vo, cloth. [ /ust Published, T/S 

ENQINEERINQ CHEMISTRY. 

A Practical Treatise for the Use of Analytical Chemists, Engineers, Ir<m 

Masters. Iron Founders, Students and others. Comprising Methods of Analsrsis 

and Valuation of the Principal Materials used in Engineering Work, with 

Analyses, Examples and Suggestions. By H. J. Phillips, F.I.C, F.CS. 

Third Edition^ Revised and Enlarged. Crown 8vo, 420 pp., with Plates and 

other Illustrations, cloth. [/ust Pub/ished. J^et 10IS 

" In this work the author has rendered no small service to a numerous body of practical 

men. . . . The analytical methods may be pronounced most satisfactory, being as accurate as the 

despatch required or engineering chemists permits." — Chetnical News. 

" Full of good things. As a handbook of technical analysis, it is very welcome."— iffwtiSrfrr. 
" The analytical methods given are, as a whole, such as are likely to give rapid and trust- 
worthy results in experienced hands. . . . There is much excellent descriptive matter in the work, 
the chapter on * Oils and Lubrication being specially noticeable in this respect."— £»V^nMeer. 

NITRO-EXPLOSIVES. 

A Practical Treatise concerning the Properties, Manufacture, and Analysis 
of Nitrated Substances, including the Fulminates, Smokeless Powders, and 
Celluloid. By P. G. Sanford, F. I.C, Consulting Chemist to the Cotton Powder 
Company, &c. With Illustrations. Crown 8vo, cloth. {Just Published. 9/0 
" Any one having the requisite apparatus and materials could make nitro-glycerine or gun- 
cotton, to say nothing of other explosives, by the aid of the instructions in this volume. This is 
one of the very few text-books in which can be found just what is wanted. Mr. Sanford goes 
through the whole list of explosives commonly used, names any gfiven explosive, and tells us of what 
it is composed and how it is manufactured. The book is excellent throughout." — Engineer. 

A HANDBOOK ON MODERN EXPLOSIVES. 

A Practical Treatise on the Manufacture and Use of Dynamite, Gun-Cotton, 
Nitro-Glycerine and other Explosive Compounds, including Collodion-Cotton. 
With Chapters on Explosives in Practical^ Application. By^ M. Eisslbr, 
Mining Engineer and Metallurgical Chemist. Second Edition, Enlarged. 
With 150 Illustrations. Crown 8vo, cloth. [Just Published. 1 2/6 

" Useful not only to the miner, but also to officers of both services to whom blasting and the 
use of explosives generally may at any time become a necessary auxiliary."— Ao/wrv. 

DANGEROUS GOODS. 

Their Soturces and Properties, Modes of Storage and Transport. With Notes 
and Comments on Accidents arising therefrom, together with the Government 
and Railway Classifications, Acts of Parliament, &c. A Guide for the Use of 
Government and Railway Officials, Steamship Owners, Insurance Companies 
and Manufacturers, and Users of Explosives and Dangerous Goods. JBy 
H. Joshua Phillips, F.I.C, F.CS. Crown 8vo, 374 pp., cloth . . 9/0 
" Meiitt a wide circulatkui. and an Intelligent, appreciative %taAy. '-Chemitul Newt, 
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A MANUAL OF THE ALKALI TRADE. 

Including the Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer, Newcastle-upon-Tyne and 
London. ^ pp. of Text. With 232 Illustrations and Working Dramngs, 
Second Edition, with Additions. Super-royal 8vo, cloth . £*! 1 Qs. 

" This book is written by a manufecturer for manufiu:turers. The worldnfif details of the most 
ai>prove<i forms of apparatus are given, and these are accompanied by no less than 333 wood 
engravings, all of which may be used for the purposes of construction. £veiy step in the manu- 
facture is very fully described in this manual, and each improvement explained. —^/A^urMm. 

" We lind not merely a sound and luminous explanation of the chemical principles of the 
trade, but a notice of numerous matters which have a most important bearing on the succes^iil 
conduct of alkali works, but which axe generaUy overlooked t^ even experienced technok^;ical 
authors."— CA«M*c»/ Review. 

THE BLOWPIPE IN CHEMI5TRY, MINERALOGY, AND 
QBOLOOY. 

Containing all known Methods of Anhjrdrous Analysis, many Working 
Examples, and Instructions for Making Apparatus. By Lieut. -Colonel W. A. 
Ross, R.A., F.G.S. With 120 lUustrauons. Second Edition, Enlarged. 
Crown 8vo, cloth 5/0 

" The student who goes conscientiously through the course of experimentation here laid down 



will gain a better insight into inorganic chemistry|and min^alogy than if he had * got up ' any of the 
best text-books of the day, and passed ony number of examinations in their contents. —CA^inf^a/ 
News. 

THE MANUAL OF COLOURS AND DYE-WARE5. 

Their Properties, Applications, Valuations, Impurities and Sophistications. 

For the Use of Dyers, Printers, Drysalters, Brokers, &c By J. W. Slater. 

Second Edition, Revised and greatly Enlarged. Crown 8vo, cloth . 7/6 

" A complete encyclopaedia of the maUria titutoria. The information given respecting each 

article is full and precise, and the methods of determining the value of articles such as these, so 

liable to sophistication, are given with clearness, and are practical as well as valuable."— CA«iMt,f^ 

and DTWvist, 

"^ere is no other work which covers precisely the same ground. To students preparing 
for examinations in dyeing and printing it will prove exceedingly usefiiL"— CA«M*ca(/ News. 

A HANDY BOOK FOR BREWER5. 

Being a Practical Guide to the Art of Brewing and Malting. Embracing the 

Conclusions of Modem Research which bear upon the Practice of Brewing. 

By Herbert Edwards Wright, M.A. Second Edition, Enlarged. Crown 

8vo, 530 pp., cloth. [Just Published. 1 2/6 

" May be consulted with advantage by the student who is preparing himself for examinational 

tests, while the scientific brewer will iind in it a r^sumd of all the most important discoveries of 

modem times. The work Is written throughout in a clear and concise manner, and the author 

Ukes great care to discriminate between vague theories and well-established iejcX^."— Brewers' 

youmal. 

" We have great pleasure in recommending this handy book, and have no hesitation in saying 
that it is one of the best— if not the best— which has yet been written on the subject of beer-brewing 
In this country ; it should have a place on the shelves of every brewer's ]ibxary,"—SrewerP 
Guardian. « 

" Although the requirements of the student are primarily considered, an acquaintance of half- 
an-hour's duration cannot fiail to impress the practical brewer with the sense of having found a 
trustworthy guide and practical counsellor in brewery matters. "-CA^mtiaiE/ Trade youmal. 

FUELS: SOLID, LIQUID, AND GASEOUS. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. By 

H. J. Phillips, F.C.S., formerly Analytical and Consulting Chemist to the 

G.E. Rlwy. Third Edition, Revised and Enlarged. Crown 8vo, cloth 2/0 

" Ought to have its place in the laboratory of every metallurgical esUblishment and wherever 

fuel is usecToo a large scafe. "—Chtmictit Nev s. 

THE ARTISTS' MANUAL OF PIGMENTS. 

Showing their Composition, Conditions of Permanency, Non-Permanency, and 

Adulterations ; Effects in Combination with Each Otber and with Vehicles ; 

and the most Reliable Tests of Purity. By H. C. Standagf. Crown 8vo. 2/6 

" This work is indeed multum-in-parvo, and we can, with good conscience, recommend it to 

Mil who come in contact with pignients, whether as makers, dealers, or \xsitx&."—Chemicml Review. 
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A POCKET-BOOK OF MENSURATION AND QAUQINQ. 

Containing Tables, Rules, and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J. B. Mant, Inland Revenue. Second Edition, 
Revised. z8mo, leather 4>/0 

" This handy and useful book is adapted to the requirements of the Inland Revenue I>epart- 
nent, and will be a favourite book of reference."— CsW/<an. 

" Should be in the hands of every practical brewer."— jffrwwrr*' journal. 



INDUSTRIAL ARTS, TRADES, AND 
MANUFACTURES. 



TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the 
Cultivation of the Tea Plant and the Preparation of Tea for the Market. By 
A. J. Wallis-Tayler, A. M. Inst. C.E. Medium 8vo, 468 pp. With 218 
Illustrations. [/ust Published. Net 26/0 

SUMMARY OF CONTENTS : — MECHANICAL CULTIVATION OR TILLAGE OF THE 
SOIL.— PLUCKING OR GATHERING THE LEAF. — TEA FACTORIES.— THE DRESSING. 
MANUFACTURE, OR PREPARATION OF TEA BY MECHANICAL MEANS.— ARTIFICIAL 
WITHERING OF THE LEAF.— MACHINES FOR ROLLING OR CURLING THE LEAF.— 
FERMENTING PROCESS.— MACHINES FOR THE AUTOMATIC DRYING OR FIRING OF THE 
LEAF,— MACHINES FOR NON- AUTOMATIC DRYING OR FIRING OF THE LEAF.— DRYING 
OR FIRING MACHINES.— BREAKING OR CUTTING, AND SORTING MACHINES.— PACKING 
THE TEA.— MEANS OF TRANSPORT ON TEA PLANTATIONS.— MISCELLANEOUS MACHINERY 

AND Apparatus.— FINAL Treatment of the Tea.— tables and Memoranda. 

" The subject of tea machinery is now one of the first interest to a large class of people, to 
whom we strongly commend the v<A\xmK."— Chamber o/Comtnerct yoitrnal, 

" When tea planting was first introduced into the British possessions little, if any, machinery 
was employed, but now its use is almost universal. This volume contains a very full account of the 
machinery necessary for the proper outfit of a factory, and also a description of the processes best 
carried out by this m2iChmcTy."—youmal Society 0/ Arts. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By Fribdrich Kick, Imperial 
Regierungsrath, Professor of Mechanical Technology in the Imperial German 
Polytechnic Institute, Prague. Translated from the Second Enlarged and 
Revised Edition with Supplement. By H. H. P. Powlbs, Assoc. Meaib. 
Institution of Civil Engineers. Nearly 400 pp. Illustrated with 28 Folding 
Plates, and 167 Woodcuts. Royal 8vo, cloth £1 g,. 

"This valuable work is, and will remain, the standard authority on the science of miUine. . . . 
The miller who has read and digested this work will have laid the foundation, so to speaJc, of a 
succe^ful career ; he will have acquired a number of general principles which he can proceed to 
api^. In this handsome volume we at last have the accepted text-book of modem milling in good. 
sound English, which has little, if any, trace of the German idiom."— /%« Miller. 

COTTON manufacture: 

A Manual of Practical Instruction of the Processes of Opening, Carding, 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods of 
Dyeing, &c For the Use of Operatives Overlookers, and Manufacturers. 
By John Lister, Technical Instructor, Pendleton. 8vo, cloth . . 7/6 

" A distinct advance in the literature of cotton manufacture."— il/aMxfMry- 

" It is thoroughly reliable, fulfilling neariy all the requirements desired." — Glasgow Herald. 

MODERN CYCLES. 

A Practical Handbook on their Construction and Repair. By A. J. Wallis- 
Tayler, A. M. Inst. C. E. Author of " Refrigerating Machinery," &c. With 
upwards of 300 Illustrations. Crown 8vo, cloth. \Juit Published. 1 Q/Q 

" The large trade that is done in the component parts of bicycles has placed in the way of 
men mechanically inclined extraordinary facilities for builcung bicycles for their own use. . . . The 
book will prove a valuable guide for all those who aspire to the manufacture or repair of their own 
machines.— rA« Fitld. 

" A most comprehensive and up-to-date treatise."— The Cycle. ^ , 

" A very useful book, which is quite entitled to rank as a standard Worie-fitMrftaflents of crcle 
const ruction. •^-WTkw/twf'. '6y'VJVn:jgrC 



INDUSTRIAL AND USEFUL ARTS. 37 

CEMENT5, PASTES, QLUES, AND QUMS. 

A Practical Guide to the Manufacttire and Application of the various Aggluti- 
nants required in the Building, Metal- Working, Wood-Working, and Leather- 
Working Trades, and for Workshop, Laboratory or Office Use. With upwards 
of 900 Recipes and Formulae. By H. C. Standagb, Chemist. Third Edition. 
Crown 8vo, cloth. [Just Published. 2/0 

"We have pleasure in spealdnsf favourably of this volume. So far as we have had 
experience, which is not inconsiderable, this manual is trustworthy."— ^^A^n^rwm. 

" As a revelation of what are considered trade secrets, this book will arouse an amount of 
curiodty among^ the larg^e number of industries it touches."— />«*/> Chronicle. 

THE ART OP SOAP-MAKINQ. 

A Practical Handbook of the Manufacture of Hard and Soft Soaps, Toilet 
Soaps, &c. Including many New Processes, and a Chapter on the Recovery of 
Glycerine from Waste Leys. By Alx. Watt. Sixth Edition, including an 
Appendix on Modern Candlemaking. Crown 8vo, cloth. 

I Just Published. 7 IB 
"The work will prove very useful, not merely to the technological student, but to the 
ical soap boiler who wishes to understand the theory of his axt."— Chemical News. 
" A thoroughly practical treatise on an art which has almost no literature in our 1 



practical soap boiler who wishes to understand the theory of his axt."— Chemical News. 

" A thoroughly practical treatise on an art which has almost no literature in our language. 
We congratulate the author on the success of his endeavour to fill a void in English techmcal 



"—Nature. 



PRACTICAL PAPER-MAKING. 

A Manual for Paper-Makers and Owners and Managers of Paper-Mills. With 
Tables, Calculations, &c. By G. Clapfbrton, Paper-Maker. With Illus- 
trations of Fibres from Micro-Photographs. Crown 8vo, cloth . . 6/0 



* The author caters for the requirements of responsible mill hands, apprentices, &c., whilst 
nual will be found of great service to students of technology, as well as to veteran paper- 
makers and mill owners. The illustrations form an excellent feature."— T^A^ IVorld's Paper Trade 



Review. 

" We recommend everybody interested in the trade to get a copy of this thoroughly practical 
hooY."— Paper Making. 

THE ART OF PAPER-MAKINQ. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials. Including the Manufacture of Pulp from 
Wood Fibre, with a Description of the Machinery and Appliances used. To 
which are added Details of Processes for Recovering Soda from Waste Liquors. 
By Alexander Watt, Author of "The Art of Soap-Making." With Illus- 
trations. Crown Svo, cloth 7/Q 

"It may be regarded as the standard work on the subject. The book is full of valuable 
information. The ' Art of Paper- Making ' is in every respect a model of a text-book, either for a 
technical class, or for the private student. —/*a/«r and Printing Trades youmal. 

A TREATISE ON PAPER. 

For Printers and Stationers. With an Outline of Paper Manufacture ; Complete 
Tables of Sizes, and Specimens of Different Kinds of Paper. By Richard 
Parkinson, late of the Manchester Technical School. Demy Svo, cloth. 

[Just Published. 3/6 

THE ART OF LEATHER MANUFACTURE. 

I Being a Practical Handbook, in which the Operations of Tanning, Currying, 

^ and Leather Dressing are fully Described, and the Principles of Tanning 

I Explained, and many Recent Processes Introduced ; as also Methods for the 

Estimation of Tanmn, and a Description of the Arts of Glue Boiling. Gut 

Dressing, &c. By Alexander Watt, Author of " Soap-Making,'' &c 

Fourth Edition. Crown Svo, cloth 9/0 

" A sound, comprehensive treatise on tannine anclits accessories. The book is an eminently 
valuable production, which redounds to the credit or both author and publishers."— CA«mMa/ 
) Review. 

I THE ART OF BOOT AND SHOE MAKING. 

I A Practical Handbook, including Measurement, Last- Fitting, Cutting-Out, 

I Closing and Making, with a Description of the most approved Machinery 

' Employed. By John B. Leno, late Editor of St. Crispin^ and Tht Boot and 

Shot-Malw. i2mo, cloth 2/0 
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WOOD ENQRAVINQ. 

A Practical and Easy Introduction to the Study of the Art. By W. N. Brown. 

i2mo, cloth -f /Q 

" The book is clear and complete, and will be useful to any one wanting to understand the 
first elements of the beautiful art of wood easpramng."—Gra/Aic, 

MODERN HOROLOGY, IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunibr, ex-Director of the School 
of Horology at Macon, by Julibn Tripplin, F.R.A.S., Besancon Watch 
Manufacturer, and Edward Kigg, M.A., Assayer in the Royal Mint. With 
Seventy-eight Woodcuts and Twenty-two Coloured Copper Plates. SeccMid 
Edition. Super-royal 8vo, cloth, £2 2 s. ; half-calf . . . £2 1 0s. 
" There is no horolc^cal work in the Engrllsh language at all to be compared to this produc- 
tion of M. Saunier's for clearness and completeness. It is alike good as a guide for the student and 
as a reference for the experienced horologist and skilled vror]anaxi."—IforvUgical Journal. 

" The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are indebted for the mechanical superiority over their English brethren 
—in feet. theBookof Books, is M. Saunier's ' 1xvaAs&:"— Watchmaker, yewtUer, and Stiver smith. 

THE WATCH ADJUSTER'S MANUAL, 

A Practical Guide for the Watch and Chronometer Adjuster in Makings 
Springing, Timing and Adjusting for Isochronism, Positions and Temperatures. 
By C. E. Fritts. 370 pp., with Illustrations, 8vo, cloth . . 16/0 

THE WATCHMAKER'S HANDBOOK. 

Intended as a Workshop Companion for those engaged in Watchmaking and 
the Allied Mechanical Arts. Translated from the French of Claudius 
Saunier, and enlarged by Julien Tripplin, F.R.A.S., and Edward 
RiGG, M.A., Assayer m the Royal Mint. Third Edition. 8vo, cloth. 9/0 
" Each part is truly a treatise in itself. The arrangement is good and the language is clear 
and concise. It is an admirable guide for the young -fi^XxAaaaksx."— Engineering. 

" It is impossible to speak too highly of its excellence. It fiilfus every requirement in a 
handbook intended for the use of a workman. Should be found in every workshop. — Wetich and 
Clockmaker. 

A HISTORY OF WATCHES & OTHER TIMEKEEPERS. 

By James F. Kendal, M.B.H. Inst. Boards, 1/6; or cloth, gilt . 2/6 
" The best which has yet appeared on this subject in the English laMgaag^."— Industries. 
*' Open the book where you may, there is interesting matter in it concerning the ingenious 
devices of the ancient or modem horologet."— Saturday Review. 

ELECTRO-DEPOSITION. 

A Practical Treatise on the Electrolysis of Gold, Silver, Copper, Nickel, and 
other Metals and Alloys. With Descriptions of Voltaic Batteries, Magneto 
and Dynamo-Electric Machines, Thermopiles, and of the Materials and 
Processes used in every Department of the Art, and several Chapters on 
Electro-Metallurgy. By Alexander Watt, Author of "Elcctro- 
Metallurgy," &c. Third Edition, Revised. Crown 8vo, cloth . . 9/0 
" Eminently a book for the practical worker in electro-deposition. It contains practical 

descriptions of methods, processes and materials, as actually pursued and used in the woricshop."— 

Engineer. 

ELECTRO-METALLURGY. 

Practically Treated. By Alexander Watt. Tenth Edition, including the 

most recent Processes. i2mo, cloth 3/6 

" From this book both amateur and artisan may learn everything necessary for the successiul 
prosecution of electroplating."— /tom. 

JEWELLER'S ASSISTANT IN WORKING IN GOLD* 

A Practical Treatise for Masters and Workmen, Compiled from the Experience 
of Thirty Years' Workshop Practice. By George E. Gee, Author of " The 

Goldsmith's Handbook," &c. Crown 8vo, cloth 7/6 

"This manual of technk»l education Is apparently destined to be a valuable auxiliary to a 
handicraft whfch is certainly capable of great Improvement"— TTre Times. (^ f\r\Q 



INDUSTRIAL AND USEFUL ARTS. 39 

ELECTROPLATINQ. 

A Practical Handbook on the Deposition of C<n>per, Silver, Nickel, Gold, 
Aluminium, Brass, Platinum, &c., &c. By J. W. Urquhart, C.E. Fourth 
Edition, Revised. Crown 8vo, cloth. [fust Published. BIO 

'* An excellent practical TaanuaL"— Engineering: 

** An excellent work, giving the newest \xk{otmaxion."—Noroic!gicai youmal. 

ELECTROTYPINQ. 

The Reproduction and Multiplication of Printing Surfaces and Works of Art 

Sj the Electro-Deposition of Metals. By J. W. Urquhart, C.E. Crovm 8vo, 
oth 6/0 

" The book is thoroughly practical ; the reader is, therefore, conducted through the leading 
laws of electricity, then through the metals used by electrotyp>ers, the apparatiis, and the depositing 
processes, up to the final preparation of the work.."— Art youmal. 

Q0LD5MITH'5 HANDBOOK. 

By George E. Gee, Jeweller, &c. Fifth Edition, zamo, cloth . . 3/0 
"A good, sound educator, and wUl be generally accepted as an 9.}xXiionty."—Horol4^ical 
youmal. 

SILVERSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Third Edition, with numerous Illustra- 
tions, lamo, cloth 3/0 

" The chief merit of the work is its practical character. . . . The workers in the trade will 
> discover its merits when they sit down to study iW—Bng^lish Mechanic. 

*♦* Tfu abov* two works together, strongly half-bound, price 7s. 

5HEET METAL WORKER'S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper, and 
Tin-Plate Workers. By Reuben Henry Warn. New Edition, Revised and 
greatly Enlarged by Joseph G. Horner, A.M.I.M.E. Crown 8vo, 254 pp., 
with 430 Illustrations, cloth. [Just Published. 7/6 

BREAD & BISCUIT BAKER'S & SUQAR-BOILER'S 

A55I5TANT. 

Including a large variety of Modern Recipes. With Remarks on the Art of 

Bread-making. By Robert Wells. Third Edition. Crown 8vo, cloth . 2/0 

" A larse number of wrinkles for the ordinary cook, as well as the baAicr."—SatMrday Review. 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

For Hotels, Restaurants, and the Trade in general, adapted also for Family 
Use. By R.Wells, Author of "The Bread and Biscuit Baker." Crown 8 vo, 

cloth 2/0 

*• We cannot speak too higfbly of this really excellent work. In these days of keen competition 
our readers cannot do better than purchase this book."— ^a^rx' Times. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks ; including a variety of 

Modem Recipes, and Remarks on Decorative and Coloured Work. With lao 

Original Designs. By Robert Wells. Second Edition. Crown 8vo . 6/0 

" A valuable work, practical, and should be in the hands of every baker and confectioner. 

The illustrative designs are alone worth treble the amount charged for the whole yrot)L."— Bakers' 

Times. 

THE MODERN FLOUR CONFECTIONER. WHOLESALE 
AND RETAIL. 

Containing a large Collection of Recipes or Cheap Cakes, Biscuits, &c. With 

remarks on the Ingredients Used in their Manufacture. By Robert Wells, 

Author of " The Bread and Biscuit Baker," &c. Crown 8vo, cloth . 2/0 

" The work is of a decidedly practical character, and in every recipe regard is had to economical 

yro^tiaf[."— North British Daily Mail. 

RUBBER HAND STAMPS 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indiarubber Hand Stamps, Small Articles of Indiarubber, The Hektograph, 
Special Inks, Cements, and Allied Subjects. By T. O'Conor Sloans, A.M., 
Pn.D. With numerous Illustrations. Square 8vo, cloth . • ff'O 
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HANDYBOOKS FOR HANDICRAFTS. 

BY PAUL N. HASLUCK. 
Editor of " Work " (New Series), Author of " Lathe Work," " Milling Machines," &c 
Crown 8vo, 144 pp., price is. each. 
Th4ss Handybooks tuive bun written to supply information for Workmsn. 
Students, and Amateurs in th* several Handicrafts, on the actual Practice 0/ 
the Workshop, and are intended to convey in plain language Technical Know- 
ledge of the several Crafts. In describing the processes employed, and the manipu- 
lation of material, workshop terms are used ; workshop practice is fully explained ; 
and the text is freely illustrated with drawings of modem tools, appliances, and 
processes. 

THE METAL TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Fooi-Lathe. With over 100 Illus- 
trations 1/0 

" The book will be of service alike to the amateur and the artisan turner. It disfdays 
thorough knowledgfe of the subject."— 5<»£rma». 

THE WOOD TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Lathe. With over xoo Illustrations. 

1/0 
" We recommend the book to young turners and amateurs. A multitude of workmen have 
hitherto sought in vain for a manual of this special industry."— Af«cAaHtas/ iVorld, 

THE WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

xoo Illustrations 1 /Q 

" We strongly advise all young persons connected with the watch trade to acquire and study 
this inexpensive -work." —CUrkentvell Chronicle. 

THE PATTERN MAKER'S HANDYBOOK. 

A Practical Manual on the Construction of Patterns for Founders. With 

upwards of 100 Illustrations - . . 1 /Q 

"A most valuable, if not indispensable manual for the pattern xDsiL'et."—KHVwUdee, 

THE MECHANIC'S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Informatioii 
on various Handicraft Processes. With Useful Notes and Miscellaneous 

Memoranda. Comprising about 200 Subjects "I /Q 

" A very clever and useful book, which should be found in every workshop ; and it should 
certainly find a place in all technical schools."— <5a^r(ii;0y Review. 

THE MODEL ENGINEER'S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 

upwards of 100 Illustrations "I/O 

" Mr. Hasluck has produced a very good little book."— J?MtAiErr. 

THE CLOCK JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

xoo Illustrations I/O 

" It is of inestimable service to those commencing the trade."— C«ew»/»y Standard, 

THE CABINET MAKER'S HANDYBOOK. 

A Practical Manual on the Tools, Materials, Appliances, and Processes 
employed in Cabinet Work. With upwards of too Illustrations . 'I/O 
"Mr. Hasluck's thorough-going little Handybook is amoi^ifst the most practical guides we 
have seen for beginners in cabinet-wonc"— ^So/wniifO' Review. 

THE WOODWORKER'S HANDYBOOK OF MANUAL 

INSTRUCTION. 

Embracing Information on the Tools, Materials, Appliances and Processes 

Employed in Woodworking. With 104 Illustrations I/O 

Opinions of the Press. 
" Written by a man who knows, not only how work ought to be done, but how to do it, and 
how to convey his knowledge to o\\\.tx^'— Engineering. 

" Mr. Hasluck writes admirably, and gives complete instructions."— £>V^<fM«r. 
" Mr. Hasluck combines the experience of a practical teacher with the manipulative skill and 
_ 1 i_j t ^.L- ti-aing^ mechanician, and the manuals are marvels of what 



sdentiiic knowledge of processes of the 
caa be produced at a popular price."— 5cA«o/maf/»r. 
"Helpfiil to workmen of all ages : 



[elpfiil to woriunen ofall ages and degrees of experience."— Ztetf(r Chr^iUcU^ , 

" Practkal, sensible, and remarkably ttMan^."— Journal ^Bducatttn, ^OO P 

* Concise, clear, and i>nctical"—SatHrvlay Review. ^ ^^ ^^ 
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COMMERCE, COUNTING-HOUSE WORK, 
TABLES, &c. 



LESSONS IN COMMERCE. 

By Professor R. Gambaro, of the Royal High Commercial School at Genoa. 

Edited and Revised by James Gault, Professor of Commerce and Commercial 

Law in King's College, London. Fourth Edition. Crovm 8vo, cloth . 3/6 

" The publishers of this worlc have rendered considerable service to the cause of commercial 

education by the opportune production of this volume. . . . The work is peculiarly accepta|>le to 

English readers and an admirable addition to existing class books. In a phrase, we think the work 

attains its object in furnishing a brief account of those laws and customs of British trade with which 

the commercial man interested therein should be familiar."— CAam^^r 9/Comineru journal. 

" An invaluable guide in the hands of those who are preparing for a commercial career, and, 
in fact, the information it contains on matters of business should be impressed on every one."— 
Counting' H»ns€. 

THE FOREIGN COMMERCIAL CORRESPONDENT. 

Being Aids to Commercial Corresi>undence in Five Languages — English, 
French, German, Italian, and Spanish. By Conrad E. Bakbr. Third 
Edition, Carefully Revised Throughout. Crown 8vo, cloth. 

[Just Published. 4/6 

" Whoever wishes to correspond in all the languages mentioned by Mr. Baker cannot do 

better than study this work, the materials of which are excellent and conveniently arranged. They 

consist not of endre specimen letters, but— what are far more useful — short passages, sentences, or 

phnues expressing the same general idea in various iona&."—Ath€naufn, 

" A careful examination has convinced us that it is unusually complete, well arranged and 
reliable. The book is a thoroughly good one. " — Schoottnaster. 

FACTORY ACCOUNTS: their PRINCIPLES & PRACTICE. 

A Handbook for Accountants and Manufacturers, with Appendices on the 
Nomenclature of Machine Details; the Income Tax Acts; the Rating of 
Factories ; Fire and Boiler Insurance ; the Factory and Workshop Acts, &c., 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emilb Garckb and J. M. Fells. Fourth Edition, Revised and Enlarged. 

Demy 8vo, 250 pp., strongly bound 6/0 

"A very interesting description of the requirements of Factory Accoimts. . . . The principle 

of assimilating the Factory Accounts to the general commercial books is one which we thoroughly 

agree yf'xih.."— Accountants' journal. 

" Characterised by extreme thoroughness. There are few owners of factories who would not 

derive great benefit from the perusal of this most admirable work."— Local Government Chronicle. 

MODERN METROLOGY. 

A Manual of the Metrical Units and Systems of the present Century. With 
an Appendix containing a proposed English System. By Lewis D. A. 
Jackson, A. M. Inst. C. E., Author of " Aid to Survey Practice," &c. Large 

crown 8vo, cloth 1 2/6 

"We recommend the work to all interested in the pracdcal reform of our weights and 
measures. "—Nature. 

A SERIES OP METRIC TABLES. 

In which the British Standard Measures and Weights are compared with those 
of the Metric System at present in Use on the Continent. By C. H. Dowling, 

C.E. 8vo, strongly bound . 10/6 

"Mr. Dowling's Tables are well put together as a ready reckoner for the conversion of one 
system into the o\i\ex."—Athenaufn. 

THE IRON AND METAL TRADES' COMPANION. 

For Expeditiously Ascertaining the Value of any Goods bought or sold by 
Weight, from is. per cwt. to 1125. per cwt., and from one farthing per pound to 
one shilling per pound. By Thomas Downie. 396 pp., leather . . 9/0 

" A most useful set of tables, nothing like them before vj^sXia^"— Building News. 

" Although specially adapted to the iron and metal trades, the tables will be found useful in 
every other business in which merchandise is bought and sold by weight."— /20t/wa> News. 
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NUMBER, WEIGHT* AND FRACTIONAL CALCULATOR. 

Containing upwards of 350,000 Separate Calculations, showing at a Glance the 

Value at 499 Different Rates, ranging from yi^th of a Penn^ to aos. each, or per 

cwt., and £90 per ton, of any number of articles consecutively, from x to 470. 

Any number of cwts., ars., and lbs., from i cwt. to 470 cwts. Any number of 

tons, cwts., qrs., and lbs., from i to x,ooo tons. By William Chadwick, 

Public Accountant. Third Edition, Revised. 8vo, strongly bound . 1 8/0 

" It is as easy of reference for any answer or anv number of answers as a dictionary. For 

making up accounts or estimates the book must prove mvaluable to all who have any considerable 

quantity of cakulations involving' price and measure in any combination to do." — Engineer. 

" The most perfect work of the kind yet prepared."— C/offvw HeraUL 

THE WEIGHT CALCULATOR. 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at 
one Reference the exact Value of any Weight from x lb. to 15 tons, at 300 
Progressive Rates, from rd. to 168^. per cwt., and containing x86,ooo Direct 
Answers, which, with their Combinations, consisting of a dngle addition 
(mostly to be performed at sight), will afford an aggregate of xo,a66,ooo 
Answers ; the whole being calculated and designed to ensure correctness and 
promote despatch. By Henry Harbbn, Accountant. Fifth Edition, carefully 
Corrected. Royal 8vo, strongly half-bound £1 Ss. 

" A practical and useful work of reference for men of business generally."— /rvMMMtfvr. 

" Of^ priceless value to business men. It is a necessary book in all mercantile (^Sces."— 
Sheffield Independent. 

THE DISCOUNT GUIDE. 

Comprising several Series of Tables for the Use of Merchants, Manufacttupers, 
Ironmongers, and Others, by which may be ascertained the Exact Profit arising 
from any mode of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that will realise any requinsd Profit after 
allowing one or more Discounts : to which are added Tatbles of Profit or 
Advance from ij to 90 per cent., Tables of Discount from x^ to 98I per cent., 
and Tables of Commission, &c., from | to xo per cent. By Henry Harbbn, 
Accountant. New Edition, Corrected. Demy 8vo, half-bound . £1 6s. 
" A book such as this can only be appreciated by business men, to whom the savingf of time 

means saving of money. The work must prove of great value to merchants, manufacturers, and 

general traders."— i^fniMrA Trade Joumal. 

TABLE5 OF WAQE5. 

At 54, 52, 50 and 48 Hours per Week. Showing the Amounts of Wages &t>m 
One quarter of an hour to Sixty-four hours, in each case at Rates of Wages 
advancing by One Shilling from 4s. to 555. per week. By Thos. Garbutt, 
Accountant. Square crown 8vo, half-bound 6/0 

IRON-PLATE WEIGHT TABLES. 

For Iron Shipbuilders, Engineers, and Iron Merchants. Containing the 
Calctdated Weights of upwards of x5o,ooo different sizes of Iron Plates from 
I foot by 6 in. by \ in. to xo feet by 5 feet by i in. ^ Worked out on the Basis of 
40 lbs. to the square foot of Iron of x inch in thickness. By H. Burlinson 
and W. H. Simpson. 4to, half-bound £1 fis. 

MATHEMATICAL TABLES (ACTUARIAL). 

Comprising Commutation and Conversion Tables, Logarithms. Cologarithms, 
Antilogarithms and Reciprocals. By J. W. Gordon. Royal 8vo, mounted 
on canvas, in cloth case. [Just Publishtd. 6/0 
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AGRICULTURE, FARMING, 
GARDENING, &c. 



THE COMPLETE QRAZIER AND FARMER'S AND 
CATTLB BRBBDER'S ASSISTANT. 

A Compendium of Husbandry. Originally Written by William Youatt. 
Fourteenth Edition, entirely Re-written, considerably Enlarged, and brought 
up to Present Requirements, by William Fream, LL.D., Assistant Com- 
missioner, Royal Commission on Agriculture, 1893, Author of " The Elements 
of Agriculture," &c. Royal 8vo, x,ioo pp., with over 450 Illustrations, 
handsomely bound. \ Just Published. £1 11«. 60. 

Summary of Conthnts. 



Book I. on the Varieties, breeding, 
Rearing, fattening and Manage- 
ment OF Cattle. 

Book II. On the Economy and Man- 
agement OF THE Dairy. 

BOOK III. On the Breeding, Rearing, 
AND Management op horses. 

Book IV. on the breeding. Rearing. 
AND Fattening of Sheep. 

Book v. on the Breeding, rbarinc, 
AND Fattening of swine. 

book VL on the Diseases of Live 



Book vii. on the breeding. Rearing. 

AND Management of Poultry. 
Book VIII. On Farm Offices and 

Implements of Husbandry. 
Book IX. on the Culture and Man- 
agement OF Grass Lands. 
BOOK X. On the cultivation and 

Application of Grasses, Pulse and 

Roots. 
BOOK XI. ON Manures and their 

Application to Grass Land and 

Crops. 



stock. t Book XII. monthly calendars of 

' Farmwork. 

%* Opinions of the Press on the New Edition. 

'* Dr. Fr«am is to be congfratulated on the successful attempt he has made to give us a work 
KHiich win at once become the standard classic of the farm practice of the country. We believe 
that it will be found that it has no compeer amongf the many worics at present fai existence. . . . 
The illustrations are admirable, while the frontispiece, which represents the well-known buU, 
New Year's Gift, owned by the Queen, is a work of art "—^A^ Titnts. 

"The book must be recognised as occupying the proud position of the most exhaustive work 
of reference in the English language on the subject with which it ^va!>s."^Athttututn. 

"The most comprehensive guide to modem form practice that exists in the English language 
to-day. . . . The oook is one that ought to be on every farm and in the library of every land 
owner."— Afar/k Lane Express. 

" In point of exhaustiveness and accuracy the work will certsdnly hold a pre-eminent and 
mdaue position among books dealing with scientific agricultural practice. It is, in fact, an agricul- 
tuial library of itself '^— North British ji^ricuUttrist. 

" A compendium of authoritative and well-ordered knowledge on every conceivable branch of 
the work of the live stock farmer; probably without an equal in this or any other country."— 
yiorhsMre Post. 

FARM LIVE STOCK OF GREAT BRITAIN. 

By Robert Wallace, F.L.S., F.R.S.E.. &c., Professor of Agriculture and 

Riural Economy in the University of Edinburgh. Third Edition, thoroughly 

Revised and considerably Enlarged. With over 120 Phototypes of Prize 

Stock. Demy 8vo, 384 pp., with 79 Plates and Maps, cloth. . . 1 2/6 

"A really complete work on the history, breeds, and management of the farm stock of Great 

Britain, and one which is likely to find its way to the shelves of every country gentleman's library." 

— 7*< Times. 

" The latest edition of ' Farm Live Stock of Great Britain ' is a production to be proud of, and 
Its Issue not the least of the services which Its author has rendered to agricultural science."— 
Scottish Farmer. 

"The book is very attractive, . . . and we can scarcely imagine the existence of a 
fanner who would not like to have a copy of this beautiful and useful yvork. —AfarJk Lane Express. 

NOTE-BOOK OF AGRICULTURAL FACT5 & FIGURES 

FOR FARMERS AND FARM STUDENTS. 

By Primrose McConnkll, B.Sc, Fellow of the Highland and Agricultural 
Society, Author of " Elements of Farming." Sixth Edition, Re-written, Revised, 
and greatly Enlarged. Fcap. Svo, 480 pp., leather. {.Just Published. 6/0 

Summary of Contents : surveying and levelling. — weights and 
Measures. — Machinery and Buildings. — Labour. — Operations. — Draining. — 
Embanking.— Geological Memoranda.— Soils.— Manures.— Cropping.— Crops.— 
Rotations. — weeds.— feeding. — dairying.— Live stock. — horses. — Cattle. — 
Sheep.— Pigs.— Poultry.— FORESTRY.— horticulture.— Miscellaneous. 

" No former, and certainly no agricultural student, ought to be without this multum-itt'parvo 
manual of all subjects connected with the farm."— North British Agriculturist. 

" This little pocket-book contains a large amount of useful information upon all kinds of agri- 
cultural subjects. Something of the kind has long been wanted."— i/ar>fc Lane Eiepress. 

"The amount of information it contains is most surprising ; the arrangement of the matter is 
so methodical— although so compressed— as to be IntelUgiUe to everyone who takes a glance through 
its pages. They teem with informatloa."— /^oirm and Home^ 
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BRITI5H DAIRYING. 

A Hand^ Volume on the Work of the Dairy-Fami. For the Use of Technical 
Instruction Classes, Students in Agricultural Colleges and the Working Dairy- 
Farmer. Bv Prof. J. P. Shkldon. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth. [Just Published. 2/6 

" Conlidentlv recommended as a uaeftd text-book on dafay tuaAug."—AgriculiHrml G^uette. 

" ProtMbly the best half-crown manual on dairy work tliat has yet bee n prodnced."— Aiw^ 
BrMsh AericuiturUL 

" It IS the soundest little work we have yet seen on the subject."— 77b« Times. 

MILK, CHEESE, AND BUTTER. 

A Practical Handbook on their Properties and the Processes of their Produc- 
tion. Including a Chapter on Cream and the Methods oi its Separation from 
Milk. By John Olivbr, late Principal of the Western Dauy Institute, 
Berkeley. With Coloured Plates and aoo Illustrations. Crown 8vo, cloth. 

7/6 

'* An ezhausdve and masterlv production. It may be cordially recommended to all students 
and practitioners of dairy science.' —North British Agriadturist. 

"We recommend this very comprehensive ana carefully- written book to dairy-Carmers and 
students of dairying. It is a distmct acquisition to the library of the agriculturisL —Agricultural 

GoMCtU. 

SYSTEMATIC SMALL FARMING. 

Or, The Lessons of My Farm. Being an Introduction to Modem Farm 
Practice for Small Farmers. By R. Scott Burn, Author cX. " Outlines of 

Modern Farming," &c. Crown 8vo, cloth 6/0 

" This is the comi^etest book of its class we have seen, and one which every aip^tff'iT farmer 
will read with pleasure, and accept as a g\Me."—FitUl. 

OUTLINES OF MODERN FARMING. 

By R. Scott Burn. Soils, Manures, and Crops — Farming and Farming 
Economy — Cattle^ Sheep, and Horses — Management of Dairy^ Pigs, and 
Poultry — Utilisation of Town-Sewage, Irrigation, &c. Sixth Ekiition. In One 
Vol., 1,350 pp., half'bound, profusely Illustrated 1 2/0 

FARM ENGINEERING, The COMPLETE TEXT-BOOK of. 

Comprising Draining and Embanking ; Irrigation and Water Supply ; Farm 
Roads, Fences and Gates ; Farm Buildings ; Bam Implemeitts and Machines ; 
Field Implements and Machines ; Agricultural Surveying, &c. By Professor 
John Scott. In One Vol., 1,150 pp., half-bound, with over 600 Illustrations. 

12/0 
" Written with gpreat care, as well as with knowledge and ability. The author has done his 
work well ; we have found him a very trustworthy guide wherever we have tested his statements. 
The volume will be of great value to ajfricultural students."— Afar>fc Lane Express. 

THE FIELDS OF GREAT BRITAIN. 

A Text-Book of Agriculture. Adapted to the Syllabus of the Science and 
Art Department. For Elementary and Advanced Students. By Hugh 
Clbmbnts (Board of Trade). Second Edition, Revised, with Additions. 

z8mo, cloth 2/6 

" It is a longf time since we have seen a book which has pleased us more, or which contains 
such a vast and useful fund of kxnoytledg^."— Educational Times. 

TABLE5 and MEMORANDA for FARMER5, GRAZIER5, 

AQRICULTURAL 5TUDBNT5, SURVBYOR5, LAND AQBNTS, 
AUCTIONBBRS, &c. 

With a New System of Farm Book-keeping. By Sidney Francis. Fifth 
Edition. 272 pp., waistcoat-pocket size, limp leather . . . 'I/O 



" Weiehinf less th<m x oz., and occupviiuj^ no more space than a match-box, it c 
of fects ana calculations which has never before, in such handy form, been obtainable. Eveiy 
operation on the farm is dealt with. The work may be taken as thoroughly accurate, the whole of 
the tatdes having be«i revised by Dr. Fream. We cordially recommend it,"— BeiTs fVuJUy 
Messenger. 

THE R0THAM5TED EXPERIMENTS AND THEIR 

PRACTICAL LESSONS FOR FARMBR5. 

Part I. Stock. Part II. Crops. By C. J. R. Tippbr. Crown 8vo, cloth. 

[Just Published. 8/6 
"We have no doubt that the book wHl be welcomed by a large class of faxmeis and otheis 
interested In agticvhute.'—Stmndard. 
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FERTILISERS AND FEEDING STUFFS. 

A Handbook for the Practical Farmer. By Bernard Dyer, D.Sc. (Lond.)- 

With the Text of the Fertilisers and Feeding Stuffs Act of 1893. &c. Third 

Edition, Revised. Crown 8vo, cloth. [Just Published. 1 /O 

"This little book is precisely what it professes to be— *A Handbook for the Practical 

Farmer.' Dr. Dyer has done fanners good service in placing at their disposal so much useful 

information in so mtelligible a form."— Th* Tinus. 

BEES FOR PLEASURE AND PROFIT. 

A Guide to the Manipulation of Bees, the Production of Honey, and the 
General Management of the Apiary. By G. Gordon Samson. With 
numerous Illustrations. Crown Bvo, wrapper "I/O 

BOOK-KEEPINQ for FARMERS and ESTATE OWNERS. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. 

Fourth Edition. Crown 8vo, cloth 2/6 

" The volume is a capital study of a most important sdh^ecV— .Agricultural Gazette. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account and Diary, and showing the Income and 
Expenditure under each Department of Crops, Live Stock, Dairy, &c., &c. 
With Valuation, Profit and Doss Account, and Balance Sheet at the End of the 
Year. By Johnson M. Woodman, Chartered Accountant. Second Edition. 

Folio, half-bound Net 7/6 

"Contains every requisite fonn for keeping farm accounts readily and accurately."— 
Agriculture. 

THE FORCING GARDEN. 

Or, How to Grow Early Fruits, Flowers and Vegetables. With Plans and 
Estimates for Building Glasshouses, Pits and Frames. With Illustrations. 

By Samuel Wood. Crown 8vo, cloth 3/6 

" A good book, containing' a great deal of valuable t«»claag.'"— Gardeners' Magamine. 

A PLAIN GUIDE TO GOOD GARDENING. 

Or, How to Grow Vegetables, Fruits, and Flowers. By S. Wood. Fourth 
Edition, with considerable Additions, and numerous Illustrations. Crown 

8vo, cloth 3/6 

** A very good book, and one to be highly recommended as a practical guide. The practical 
directions are excellent."— ^/A«M<rM«». 

MULTUM-IN-PARVO GARDENING. 

Or, How to Make One Acre of Land produce ;C62o a year, by the Cultivation 
of Fruits and Vegetables ; also, How to Grow Flowers in Three Glass Houses, 
so as to realise A 176 per annum clear Profit. By Samuel Wood, Author ot 
"Good Gardening," &c. Sixth Edition, Crown 8vo, sewed . '1/0 

" We are bound to recommend it as not only suited to the case of the amateur and gentle- 
man's gardener, but to the market grower." — Gardeners' Magazine. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN. 

And Amateur's Complete Guide. By S. Wood. Crown 8vo, cloth . 3/6 
" Full of shrewd hints and useful instructions, based on a lifetime of experience."— Scotoman. 

POTATOES: HOW TO GROW AND SHOW THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown Bvo 2/0 

MARKET AND KITCHEN GARDENING. 

By C. W. Shaw, late Editor of Gardening tlhtsirated. Cloth . 3/6 

" The most valuable compendii in of kitchen and merket-garden work published."— Fa r;;;^r. 
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AUCTIONEERING, VALUING, LAND 
SURVEYING, ESTATE AGENCY, &c. 



INWOOD'S TABLES FOR PURCHASING ESTATES 

AND FOR THB VALUATION OP PROPERTIES. 

Including Advowsons, Assurance Policies,* Copyholds, Deferred Annuities, 
Freeholds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests, 
Mortgages, Perpetuities, Renewals of Leases. Reversions, Sinking Funds, 
&c., &c. 36th Edition, Revised and Extended by William Schooling, 
F.R.A.S., with Logarithms of Natural Numbers and Thoman's Logarithmic 
Interest and Annuity Tables. 360 pp.. Demy 8vo, cloth. 

Ui*st Published. Net BIO 
" Those interested in the purchase and sale of estates, and in the adjustment ofcompensatk» 
cases, as well as in transactions in annuities, life insurances, &c., will find the present editioa of 
eminent 9ernat."—Etvin€eriftg. 

"This valuable Dook has been considerably enlanfed and improved by the labours of 
Mr. Schooling, and is now very complete indeed."— Econontist. 

" Altofpether this edition will prove of extreme value to many classes of professional men in 
saving: them many lonjf and tedious calculations.'*— /wzwjtorj' Review. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT AND VALUER'S POCKET ASSISTANT. 

For the Valuation for Purchase, Sale, or Renewal of Leases, Anntiities, and 

Reversions, and of Property generally ; with Prices for Inventories, &c. By 

John Whebler, Valuer, &c. Sixth Edition. Re-written and greatly Extended 

by C. NoRRis, Surveyor, Valuer, &c. Royal 32mo, cloth . . 0/O 

" A neat and concise book of reference, containinj; an admirable and clearly-arranged list of 

prices for inventories, and a very practical euide to determine the value of furniture, &c. "—StaneUtrd. 

" Contains a large quantity of varied and useful information as to the valuation for poichase, 

sale, or renewal of leases, annuities and reversions, and of property generally, with prices for 

inventories, and a guide to determine the value of interior fittii^ and other eSects.''—Bui/tlttr. 

AUCTIONEERS: THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised and partly Re-written. Demy 

8vo, cloth 1 2/6 

" The standard text-book on the topics of which it treats."— ^M«M<rMM«. 
"The work is one of general excellent character, and gives much information In a com- 
pendious and satisfactory fotm."— Builder. 

"May be recommended as giving a great deal of information on the law relating to 
auctioneers, in a very readable form. — iLaw youmal. 

" Auctioneers may be congratulated on having so pleasing a writer to minister to tlieir special 
needs."— Solicitors' youmal. 

THE AGRICULTURAL VALUER'S ASSISTANT. 

A Practical Handbook on the Valuation of Landed Estates ; including 
Example of a Detailed Report on Management and Realisation; Forms of 
Valuations of Tenant Right ; Lists of Local Agricultural Customs ; Scales of 
Compensation under the Agricultural Holdings Act, and a Brief Treatise on 
Compensation under the Lands Clauses Acts, &c. By Tom Bright, Agricul- 
tural Valuer. Author of "The Agricultural Surveyor and Estate Agent's 
Handbook." Fourth Edition, with Appendix containing a Digest of the 
Agricultural Holdings Acts, 1883 and looo. Crown 8vo, cloth. 

[Just Published. Net 6/0 
Full of tables and examples in connection with the valuation of tenant-right, estates, labour. 



contents and weights of timber, and farm produce of all \dnd&."— A srriatitural Gaxette. 
" An eminently practical handbook, full of practical tables and dataof undoul"^-* 
value to surveyors and auctioneers in preparing valuations of all kinds."— /warmer. 



POLE PLANTATIONS AND UNDERWOODS. 

A Practical Handbook on Estimating the Cost of Forming, Renovating, 
Improving, and Grubbing Plantations and Underwoods, their Valuation for 
Purposes of Transfer, Rental, Sale or Assessment. By Tom Bright. Crown 
8vo, cloth 3/3 

" To valuers, foresters and agents it will be a welcome aid."— J^forth British Agrieitlturist. 

" Well calculated to assist the valuer in the discharge of his duties, and of undoubted intereat 
and use both to surveyors and auctioneeis in preparing valuations of all kindF. "— AVn/ Herald, 
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AGRICULTURAL SURVEYOR AND ESTATE AGENT'S 

HANDBOOK. 

Of Practical Rules, Formulae, Tables, and Data. A Comprehensive Manual 
for the Use of Surveyors, Agents, Landowners, and others interested in the 
Equipment, the Management, or the Valuation of Landed Estates. B^ 
Tom Bright, Agricultural Surveyor and Valuer, Author of "The Agri- 
cultural Valuer's Assistant," &c. With Illustrations. Fcap. 8vo, Leather. 

i/ust Publisfud. Net 7/6 
•• An exceedingly useful book, the contents of which are admirably chosen. The classes for 
whom the work is intended will find it convenient to have this comprehensive handbook accessible 
for reference."— Z,t»e Stock youmal. 

" It is a singularly compact and well informed compendium of the facts and figures likely to 
be required in estate work, and is certain to prove of much service to those to whom it is 
addressed. "— Scotsman. 

THE LAND VALUER'S BEST ASSISTANT. 

Being Tables on a very much Improved Plan^ for Calculating the Value of 
Estates. With Tables for reducing Scotch, Insh, and Provincial Customary 
Acres to Statute Measure, &c. By R. Hudson, C.E. New Edition. 

Royal 33mo, leather, elastic band 4-/0 

" Of incalculable value to the country gentleman and professional man. "—^arwwrr' youmal. 

THE LAND IMPROVER'S POCKET-BOOK. 



" A compendious and handy little voliune."— .^^«ctol)9r. 

THE LAND VALUER'S COMPLETE POCKET-BOOK. 

Being the above Two Works bound together. Leather .... 7/6 

HANDBOOK OF HOUSE PROPERTY. 

A Popular and Practical Guide to the Purchase, Mortgage, Tenancy, and 
Compulsory Sale of Houses and Land^ including Dilapidations and Fixtures : 
with Examples of all kinds of Valuations, Information on Building and on the 
ri^ht use of Decorative Art. By E. L. Tarbuck, Architect and Surveyor. 

Sixth Edition, xamo, cloth 5/0 

" The advice is thoroughly practical" — Lena youmal. ' 

" For all who have dealings with house property, this is an indispensable guide."— Decoration. 
" Carefully brought up to date, and much improved by the addition of a division on Fine 
Aft A weO-wntten and thoughtful work."— Land Agents Record. 



LAW AND MISCELLANEOUS. 
MODERN JOURNALISM. 

A Handbook of Instruction and Counsel for the Young Journalist. By John 
B. Mackib, Fellow of the Institute of Journalists. Crown 8vo, cloth . 2/0 
" This invaluable guide to Journalism is a work which all aspirants to a journalistic career will 
read with advantage."— T'^Mrwa/ir/L 

HANDBOOK FOR SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders for 
the Authorisation of Railways, Tramways^ Gas and Water Works, &c. 
By L. Livingstone Macassey, of the Middle Temple, Barrister-at-Law, 
M. Inst. C.E. 8vo, cloth £1 5,. 

PATENTS for INVENTIONS, HOW to PROCURE THEM. 

Compiled for the Use of Inventors, Patentees and others. By G. G. M. 
Hardingham, Assoc. Mem. Inst. C.E., &c. Demy 8vo, cloth '1/6 

CONCILIATIONS ARBITRATION In LABOUR DISPUTES. 

A Historical Sketch and Brief Statement of the Present Position of the 
Question at Home and Abroad. By J. S. Jeans, Author of " England's 
Supremacy," &c Crown 8vo, 200 pp cloth 2/6 
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EVERY MAN'S OWN LAWYER. 

A Handy-Book of the Principles of Law and Equity. With a Concise 
Dictionary of Legal Terms. By A Barrister. Thirty-ninth Edition, 
careftilly Revised, and including New Acts of Parliament of 1901. Com- 
prising the Youthful Offenders Aci, iQOi ; the Larceny Act^ iQOi ; the 
Intoxicating Liquors Act, iqoi ; the Factory and Workshop Act, igor, and 
other enactments of the year. Judicial Decisions during the year have also 
been duly noted. Crown 8vo, 800 pp., strongly bound m cloth. 

{Just Published. 6/8 

*♦* This Standard Work 0/ Reference forms a Complete Epitome op the 
Laws of England, comprising {amongst other matter) ; 

The Rights and Wrongs op Individuals— Landlord and Tenant— Vendors 
AND purchasers— Leases and Mortgages— principal and Agent— Partnership 
AND COMPANIES— Masters, servants and workmen— contracts and agreements 
—Borrowers. Lenders and sureties— Sale and Purchase of Goods— Cheques, 
Bills and Notes— Bills op Sale-Bankruptcy— Railway and Shipping Law- 
Life, Fire, AND Marine insurance— accident and Fidelity Insurance— Criminal 
Law— Parliamentary Elections— County Councils— District Councils— Parish 
Councils— Municipal Corporations— Libel and Slander- public Health and 
Nuisances— Copyright, patents. Trade Marks— Husband and Wife— Divorce- 
Infancy— Custody OF Children— Trustees and Executors— Clergy, Church- 
wardens, &c.— GAME Laws and Sporting— innkeepers— Horses and dogs— Taxes 
AND Death Duties— Forms of agreements. Wills. Codicils. Notices. &c ' 

HT TJu abject 0/ this w»rk is to enable those -who consult U to help fhomsetots to the 
law : and thereby to dispense, as/ar as possible, with pn^essional assistance and advice. There 
are many wrongs and grievances which persons submit to from time to time through not 
kn&wing how or where to aPPly for redress ; and many persons have as great « dread 0/ a 
lawyer's offia as of a lion's den. With this book at hand it is believed that many a SiX-AND. 
EightpeNCE may be saved; many a wrong redressed ; many a right reclaimed; many a law 
suit avoided; and many an evil abated. The work has establxshed itself as the standard legal 
adviser of all classes, and has also made a repuieOionfor itself as a useful book of reference for 
lawyers residing at a distance from, law libraries, who are glad to have at hand a work 
embodying recent decisions and enactments. 

Opinions op the Press. 

" It is a complete code of EngUah Law written in plain lai^^uage. wliich all can understand. 

, . . . Should be in the hands of every business man, and all who wish to abolish lawyers bills. "— 
fVeekly Times. 

" A useful and concise epitome of the law. compUed with considerable case."— Law Afagajtin*. 

" A complete digest of the most useful facts which constitute Engflish law."— Globe. 

"This excellent handbook. . . . Admirably done, admirably arranged, and admirably 
cheap" — Z^<^f Mercury. 

" A concise, cheap, and complete epitome of the English law. So plainly written that he who 
runs may read, and he who reads may understand. " — F^nrv. 

" A dictionary of legal facts well put together. The book is a very useful otM."-^Spectat»r. 

THE PAWNBROKER'S, FACTOR'S, AND MERCHANT'S 
QUIDB TO THB LAW OP LOANS AND PLEDQB5. 

With the Statutes and a Digest of Cases. By H. C Folkard, Barrister-ai- 
Law. Cloth 3/6 

LABOUR CONTRACTS. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutes by T. F. Uttley, 
Solicitor. Fcap. 8vo, cloth 3/6 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 

(1878- 1891). For the Use of Manufacturers and Managers. By Emilk 
Garckb and J. M. Fells. (Reprinted from " Factory Accounts.' ) 
Crown 8vo, sewed 6q. 



BRADBURY, AGNEW, & CO. LD., PRINTERS, LON 
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WE ALE'S SCIENTIFIC A TECHNICAL SERIES. 

MATHEMATICS, ARITHMETIC, &c. 

Geomett7, Descriptive. J. F. Hbathsb . • 2/' 

Practical Plane Geomett7. J. F. Hsatheb. . . 2/- 

Analytical Geometry. J. Hann & J. B. Youifo. . 2/- 

Geometry. Part I. (Euclid, Bka. 1.^111.) H. Law 1/6 
Part II. (EucHd, Books IV.. V., VI., XI., 

XII.). H. Law 1/6 

Geometry, in i vol. (Euclid's Elements) . . • . 2/6 
Plane Trigonometry. J. Hank . . . .1/6 

Spherical Trigonometry. J. Klss . . . i/- 

The above 2 vols., bound together . . • 12/6 

Differential Calculus. W. S. B. Woolhousb • . 1/6 

Integral Calculus. H. Cox 1/6 

Integral Calculus. J. Hajot . • • • • • i/- 

Algebra. J. Haddon 2/- 

Key to ditto 1/6 

Book-keeping. J. Haddon iif6 

Arithmetic. J. R. Young 1/6 

Key to ditto 1/6 

Equational Arithmetic. W. Hipslet . « . . 1/6 

Arithmetic. J. Haddon • 1/6 

Key to ditto 1/6 

Mathematical instruments. Hxathsb & Walmiblbt 2/- 

Drawing & Measuring Instruments. J. F. Hsathxb 1/6 
Optical Instruments. J. F. Hxathbb . .1/6 
Surveying 6t Astronomical Instruments. J. F, 

HXATHSB 1/6 

The above 3 vols., bound together .... 4/6 

Mensuration and Measuring. T. Baksb . . . 1/6 

Slide Rule, & How to Use it. 0. Hoabb . 2/6 

Measures, Weights, & Moneys. W. S. B. Woolhouss 2/6 



Logarithms, Treatise on, with Tables. H. Law 
Compound Interest and Annuities. F. Thohan 
Compendious Calculator. D. O'Gorman 

Mathematics. F. Gampin 

Astronomy. R. Main k W. T. Ltnn . 
Statics and Dynamics. T. Baksr 



3/- 
4/- 
2/6 

3/- 
2h 
1/6 
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Dw^lHng HoutM, Erection of. S. H. Bsoon 

Cottage Building. G. B. Allbn 

Acoustics of Public Buildings. Pro! T. R. Smith . 
Practical Briclclaying. A. Hammokd . . . . 
Practical Bricic Cutting & Setting. A. Hammovd . 

Briclcworlc. F. Walxsk 

Bricic and Tile Making. E. Dobsok .... 
Practical Bricic & Tile Boole. Doisov k Hammond 
Carpentry and Joinery. T. Txxdoold k E. W. Tabk 

Atlai of 35 pUtts to the aboT« .... 
Handrailing and Staircasing. G. Oollikm . 
Circular Woric in Carpentry. G. Oolukos 
Roof Carpentry. O. Gollikos .... 
Construction of Roofs. E. W. Tabk . 
Joints used by Builders. J. W. Chuitt 

Shoring. O. H. Blaqboti 

Timt)er Importer's & Builder^s Guide. B. S. Geanst 

Plumbing. W. P. Bttohan 

Ventilation of Buildings. W. P. Buohak 
Practical Plasterer. W. Kbmp .... 

House-Painting. £. A. Dayidson 
Elementary Decoration. J. W. f aoxt . 
Practical House Decoration. J. W. Fachit • 
Qas-Fitting. J. Black ...... 

Portland Cement for Users. H. f aua . 
Limes, Cements, & MorUrs. G. R. Bukkbll . 
Masonry and Stone Cutting. E. Domon 
Arches, Piers, and Buttresses. W. Blamd 
Quantities and Measurements. A. C. Bxaton 
Complete Measurer. R. Hoktok 
Light, for use of Architects. E. W. Takn . 
Hints to Young Architects. Wiomtwiok k Guillavmx 
Dictionary of Architectural Terms. J. Wbau 
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*/- 
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1/6 
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3/- 
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1/6 
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